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1.0  INTRODUCTION

At the request of Quanex Corporation, WW Engineering & Science (WWES) is
performing quarterly ground-water monitoring at the Michigan Seamless Tube Division
facility located in South Lyon, Michigan. This document presents the annual monitoring
report, including a summary and a statistical evaluation of analytical data gathered during
the 1991 quarterly monitoring events. Also included in this document are the results of
an additional hydrogeological investigation completed by WWES in response to issues
raised during an Operation and Maintenance (O&M) inspection conducted at the Quanex
plant in December 1990 by the Michigan Department of Natural Resources (MDNR).
The MDNR requested that Quanex supply additional hydrogeologic and water quality
data to support the assertion that detected arsenic concentrations in ground water beneath
the Quanex plant are naturally occurring. This study was conducted in accordance with a
work plan prepared by WWES in June 1991 and subsequently approved by MDNR. The
following presents a summary of the study objectives and findings.

1.1  Additional Investigation Objectives

The primary objective of this investigation was to supply data supporting the conclusion
that arsenic concentrations detected in ground water at the Quanex site are naturally
occurring.  Additional hydrogeologic information was also obtained to further define
vertical ground-water gradients and ground-water chemistry.

The objectives were met by completing the following tasks:

+  Installation of four (4) upgradient monitoring wells. In addition, damaged
monitoring wells 6A and 6B were abandoned and well 6A was replaced.

+  Survey of new monitoring well locations and top of casing elevations
»  Collection of water level data

»  Collection of ground-water samples on a monthly basis for arsenic analysis. In
addition, ground water was analyzed for a complete set of major cations and
anions to document variations in ground-water chemistry at the site.

»  Preparation of a report summarizing the findings
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1.2 Site Location and Description

The Quanex Corporation, Michigan Seamless Tube Division is located at 400 McMunn
Street, Township 1 North, Range 7 East, Section 30, Oakland County, South Lyon,
Michigan. Quanex operates a steel finishing facility on the approximately 65-acre site.
The site is surrounded by residential properties to the north, east and south. Figure 1,
Site Location, presents the general location of the facility. Figure 2, Site Map, shows the
study area, including two former surface impoundments and the majority of the soil
borings and monitoring wells completed at the Quanex Site.

20 ANNUAL SUMMARY REPORT

2.1  Ground-Water Monitoring Events

The former surface impoundments were used by Quanex to manage neutralized pickle
liquor. As a result, the ground water there was monitored quarterly in 1991, in
accordance with the Ground Water Quality Assessment Program dated April, 1986 as
amended. In response to the December 1990 O&M inspection report prepared by the
MDNR, Quanex submitted a work plan for additional ground-water studies. Activities
performed under this work plan included the installation of four new upgradient
monitoring wells (MW-1B, MW-1C, MW-17A and MW-17B) in July 1991, replacement
of downgradient monitoring well 6A, and sampling of the existing monitoring wells 12C
and 13C.

- Monitoring well MW-6A replaced a nearby well, MW-14A, as a downgradient sampling
location in the ground-water monitoring program. During the period of February, 1988
through July, 1991 monitoring well casings for 6A and 6B were bent and could not be
sampled. During July, 1991 a new monitoring well to replace MW-6A was installed in
the same vicinity and at a similar depth. The soil boring log and well construction
diagram for the new MW-6A are provided in Appendix A. Monitoring well 6A was
replaced to provide an additional downgradient monitoring location and was sampled
during the 1991 third and fourth quarter monitoring events in lieu of MW-14A.

Ground-water samples were collected and water-level elevations were calculated
quarterly on the following dates: March 18, 1991; June 13, 1991; September 19, 1991;
and Pecember 3, 1991. Two sets of shallow water-table elevations collected in 1991

were contoured and are presented on Figures 3 and 4. Current and historical water-level
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elevations and survey data are provided in Appendix B. During the quarterly events the
following constituents were analyzed: arsenic, barium, cadmium, chromium, copper,
lead, selenium, silver and 1,1-dichloroethane. Additional samples (duplicates and
triplicates) were obtained during each monitoring event to confirm the previous quarters'
results. During the 1991 third and fourth quarter monitoring events, the new wells (MW-
1B, MW-1C, MW-17A, and MW-17B) were included in the sampling program and the
samples were analyzed for the constituents listed above.

In addition to the quarterly monitoring, the four new monitoring wells (MW-1B, MW-
1C, MW-17A and MW-17B) were sampled during the months of August, October
November and January 1992. These samples were only analyzed for arsenic. Since the
new monitoring wells and MW-12C and MW-13C were not part of the approved

monitoring plan, the results of their analyses were not incorporated into the gquarterly
statistical evaluations.

During the third quarter 1991 monitoring event the annual parameters (iron, sulfate,
chloride and manganese) and an additional suite of cations and anions (sodium,
potassium, calcium, magnesium, bicarbonate alkalinity and carbonate alkalinity) were
analyzed to aid in the interpretation of the major ion chemistry of the ground water.

An evaluation of the major ions occurring in ground water on-site was performed using
the September, 1991 data. A compilation of the major ions and historical ground-water
monitoring data can be referenced in Appendix C. Additional cations and anions were
- analyzed and the findings are discussed in Section 3.3.1, Major JTon Chemistry.

2.2 Statistical Evaluation

Analytical data obtained from the downgradient monitoring well samples in 1991 were
compared to analytical data from upgradient monitoring well (MW-1) samples by
applying a continuity correction to Cochran's Approximation to the Behrens-Fisher
Student's t-test. Samples from the monitoring wells which were found to have
concentrations of constituents above the calculated mean background concentration were
resampled in triplicate during the next sampling event. Because of the low calculated
mean background concentrations, most of the constituents which were found in
detectable quantities also measured above the calculated mean background levels. The
initial analytical results were then combined with the results of the triplicate resampling
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to perform the statistical analysis. The statistical test that was used checked the null

hypothesis:
Ho:  the concentration of the constituent in the downgradient well is not
greater than the concentration in the upgradient well (MW-1).

Versus the alternate hypothesis:

Hi:  the concentration of the constituent in the downgradient well is
greater than the concentrations the upgradient well (MW-1).

When the statistical test indicated that Ho could be rejected with a confidence level of
99%, then Hi was accepted. The decision to accept or reject Ho is documented in
Appendix D (1991 Statistical Evaluations). The statistical test is described in further
detail in Section 6.2 of the Quanex Corporation Michigan Seamless Tube Division
Ground Water Quality Assessment Program dated April, 1986 as amended.

During 1991, the concentrations that were found to reject the null hypothesis are listed
below.

(First Quarter 1991)

Well Constituent Analytical

mple Tested Results (ug/h)
MW-11A 1,1 DCA 3.0,4.0,4.0,3.0
MW-11B 1,1 DCA _ 4.0,3.0, 4.0, 3.0
MW-11D arsenic 6.5,5.6,5.4,5.4
MW-12B arsenic 7.7.6.4,7.0,6.6
MW-13B arsenic 5.7,5.2,4.8, 5.0

(Second Quarter 1991)

Well Constituent Analytical

Sample Tested Resul |
MW-11A 1,1 DCA 4.0, 4.0, 5.0, 4.0
MW-11B 1,1 DCA 3.0,4.0,4.0,4.0
MW-11D arsenic 5.6,5.0,5.0,4.5
MW-12B arsenic 6.4,6.6,7.7,7.9
MW-13B arsenic 5.2,4.6,57,5.7
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(Third Quarter 1991)

Weli Constituent Analytical
Sample Tested Result I
MW-11A 1,1 DCA 4.0, 5.0, 5.0, 5.0
MW-11B 1,1 DCA 4.0, 4.0,4.0,4.0
MW-11D arsenic 50,6.2,43 47
MW-12B arsenic 6.6, 6.7, 6.6, 6.3
MW-13A arsenic 3.0,40,4.1,39
MW-13B arsenic 4.6,54,4.38,5.4

(Fourth Quarter 1991)

Well Constituent Analytical
Sample Tested Results ug/l
MW-6A arsenic 25,34,31, 34
MW-6A 1,1 DCA 35.0, 39.0, 34.0, 32.0
MW-11A 1,1 DCA 5.0,11.0,11.0,12.0
MW-11B arsenic 3.5,58,6.6,4.8
MW-11D arsenic 6.2,6.5,7.1,7.8
MW-12B arsenic 6.7,8.3,11.0,9.9
MW-13A arsenic 4.0,3.3,5.7, 5.4

3.0 ADDITIONAL HYDROGEOLOGIC INVESTIGATION
3.1  Field Activities
3.1.1 Soil Boring and Monitoring Well Installation

Five monitoring wells were installed by Stearns Drilling, of Dutton, Michigan, during the
period of July 15 through July 19, 1991, under the direct supervision of a geologist from
WWES. Soil borings were drilled and completed as monitoring wells to document soil
types and to provide ground-water sampling locations within the shallow, intermediate
and deeper portions of the aquifer. Upgradient monitoring wells, with respect to the
inactive surface impoundments, were installed adjacent to existing well MW-1 which has
been relabeled as MW-1A. The new wells at that location were completed at depths of
40 and 75 feet below grade and are designated as MW-1B and MW-1C, respectively. A
second upgradient well cluster consisting of two wells was installed near the location of
soil boring SB-23. The wells were completed at depths of 20 and 75 feet below grade
and are designated as MW-17A and MW-17B, respectively. During well installation
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activities and at the request of Quanex, WWES replaced a damaged monitoring well,
MW-6A, and properly abandoned another damaged well, MW-6B. The new monitoring
well locations were surveyed and correlated to previous surveyed elevations using known
benchmarks and buildings. Figure 2 presents a partial site map showing the focus of the
investigation and the location of each new monitoring well.

Boreholes were completed to depths of 15 to 75 feet with a CME-75 truck mounted
rotary drilling rig using 4 1/4-inch inner diameter hollow-stem augers. A deep soil
boring was drilled and sampled at each well cluster location to characterize soil types.
Shallow wells were then installed in profile borings drilled adjacent to the deep
boreholes. Within each deep soil boring, soil samples were obtained with a split-spoon
sampler using the Standard Penetration Test Method as described in ASTM Procedure D
1586. This sampling method permits the collection of discrete, relatively undisturbed
soil samples for visual classification. Boreholes 1C and 17B were sampled at 2.5-foot
intervals to a depth of 30 feet and then at 5.0-foot intervals to 75 feet. Soil boring logs
are provided in Appendix A of this report.

Monitoring wells installed in each scil boring were constructed of new, 2-inch inner-
diameter, flush-jointed, schedule-40 PVC well casing and screen. Each well has a 5-foot
screen section with 0.010-inch slot openings. After extending the borehole to the
required depth, the well assembly was lowered into the borehole and native soils were
allowed to collapse around the screen. Graded silica filter sand was used in cases where
the formation material did not collapse at least two feet above the screened interval. A
minimum two foot thick bentonite pellet or slurry seal was emplaced above the filter
 pack. The annulus between the borehole and the PVC casing was sealed with
cement/bentonite grout from the top of the bentonite seal to the ground surface. A steel,
locking, protective casing was installed over the well casing. The monitoring well
construction details follow the appropriate soil boring log in Appendix A.

The monitoring wells were developed by Stearns Drilling Company under the direction
of the supervising geologist. Following the placement of a well assembly into the
borehole, the well was alternately pumped for a few minutes and then allowed to
recharge. This procedure was repeated several times during a period of approximately
thirty minutes. Each time the pump was restarted, the discharge water exhibited slight
turbidity and then became visually clear after a brief time.
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Prior to the initiation of drilling and between each boring location, all drilling equipment,
well casings and screen sections, split-spoon samplers, and tools were decontaminated by
steam cleaning. Quanex Corporation provided potable water from the Quanex facility
water supply. Between sample intervals, sampling equipment was hand washed with
Alconox and water, and rinsed with potable water followed by distilled water to
minimize the potential for cross contamination.

3.1.2 Ground-Water Sampling and Analysis

Ground-water samples obtained during this investigation were collected in accordance
with the sampling procedures detailed in the Ground Water Quality Assessment Program
dated April, 1986 as amended. Ground-water samples were collected monthly from the
new upgradient well clusters and analyzed for dissolved arsenic during the period of
August, 1991 through January, 1992. The results of the arsenic analyses have been
summarized and are presented in Table 1. Arsenic analytical results are included in
Appendix E. A complete statistical evaluation of arsenic concentrations at the site is
presented in Section 3.3.3

In addition, a complete set of cations and anions (sodium, potassium, calcium,
magnesium, iron, chloride, bicarbonate, sulfate, and carbonate) were analyzed during the
September, 1991 annual sampling event to document variations in ground-water
chemistry beneath the site. Stiff and Piper diagrams have been plotted for selected
sampling locations and are included in Appendix F. The Stiff diagrams are also
presented to scale on the subsurface profiles (Figures 6 through 9). The results of the
- additional sampling and analysis are discussed in Section 3.3.

3.2  Hydrogeologic Conditions

3.2.1 Regional Overview

Descriptions of regional and site hydrogeology for the Quanex facility have been
included in the Ground Water Quality Assessment Program report. The regional geology
beneath the Quanex plant and South Lyon area consists of unconsolidated glacial
deposits overlying sedimentary bedrock. The glacial deposits in this region consist of
outwash, moraines and ice contact deposits that are up to 400 feet thick and overlie
bedrock of the Coldwater shale. The bedrock surface is estimated to occur at an
approximate elevation of 650 feet above mean sea level (msl).
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The topography of the area surrounding the Quanex facility generally slopes to the west
with surface elevations ranging from 910 to 920 feet msl. Ground surface elevations 1.7
miles northeast of the site extend to a maximum elevation of 1,000 feet msl. Surface
water and shallow ground water flows from the topographically higher areas and
discharges to Inchwagh Lake, located less that one mile to the southwest of the facility
boundary. Inchwagh Lake represents a local ground-water discharge peoint with an
elevation of 887 feet msl. Yerkes Drain, located along the south property line of the
Quanex facility, generally contains water throughout the year which flows from east to
west and eventually discharges into Inchwagh Lake.

3.2.2 Site Hydrogeology

The following discussion has been developed from previous studies and the additional
subsurface information obtained during this study. Subsurface conditions beneath the
Quanex facility have been interpreted from soil boring and water level data and are
presented in four subsurface profiles, Figures 6 through 9. Profile lines are shown on
Figure 2. The selection of profile lines was based on the new soil boring data, the
proximity of the new well clusters to existing well clusters, and the availability of
existing soil boring logs.

Soils - Soils encountered during the installation of the additional upgradient monitoring
wells are consistent with information presented in the WWES Ground-Water Quality
Assessment Program Report. The uppermost soils consisted of poorly sorted sand and

gravel and can generally be described as outwash deposits. These deposits were
~ encountered at every borehole location and range in thickness from approximately 25
feet beneath the northern, eastern, and central portion of the site to over 75 feet beneath
the southwestern corner of the property. An interbedded sequence of sand, silt and clay
soils was found to underlie the outwash materials at most borehole locations. The
contact between the two general soil types is shown with a heavy black line on the
subsurface profiles. The profiles demonstrate a lack of correlation between individual
soil layers within the interbedded soil sequence. (Figures 6 through 8; Profiles A-A',
AA-A'and B'-B). Beneath the southwest portion of the site, interbedded sands, silts and
clays were not encountered and only outwash deposits were documented in boreholes
completed to a depth of 75 feet below ground surface (Figure 9, Profile C-C').
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Ground Water - Shallow ground water exists within soils beneath the site under water
table conditions. Water levels measured in shallow on-site wells on September 19, 1991,
December 13, 1991, and January 6, 1992, were used to construct water-table contour
maps presented in Figures 3 through 5. Ground-water flow beneath the site is to the
west-southwest and is generally parallel to the regional ground-water flow direction. The
water level data collected over time indicates minimal changes in shallow flow patterns
other than seasonal fluctuations in water level elevations (see Figure 5, Ground-Water
Contour Map-January 6, 1992).

Shallow ground-water levels measured within the outwash deposits beneath the north-
central to northeast portion of the site are slightly elevated with respect to shallow water
levels measured in areas to the south and west. This difference in shallow water levels
across the site is the result of changes in subsurface soil conditions. Shallow ground-
water elevations beneath the northern, eastern and central portions of the site are in the
general range of 908 to 910 feet msl. Shallow ground-water elevations measured beneath
the southwestern portion of the site are in the general range of 205 to 907 feet msl.
Elevated ground-water conditions occur at the north, east and central portions of the site
as a result of clay soils within the interbedded soil sequence that inhibit downward
movement of ground water. This elevated water-level condition is illustrated at the
locations of well clusters MW-1ABC and MW-17AB. In the southwest area of the site,
clay soils were not encountered (well cluster MW-11ABCD) and less significant
differences in water levels between wells screened at various depths were noted.

- Ground-water gradients beneath the Quanex site have been evaluated using water levels
observed in site monitoring wells during the period of August 15, 1991 through January
6, 1992. Low to nearly horizontal water-table gradients were measured beneath the
north, east and central portions of the site. Calculated horizontal gradients between wells
MW-1A and MW-17A range from 0.0004 ft/ft to 0.002 ft/ft and gradients between wells
MW-17A and MW-13A range from 0.0001 ft/ft to 0.0008 ft/ft. Horizontal water-table
gradients increase slightly beneath the west-central and southwest portions of the site; in
areas where increases in outwash deposit thicknesses were noted. Calculated horizontal
- gradients between wells MW-13A and MW-11A were 0.01 fi/ft and gradients between
wells MW-13A and 6A range from 0.005 ft/ft to 0.006 ft/ft.

An evaluation of water levels measured in monitoring wells during the present and

previous investigations suggests slightly downward to essentially no vertical gradients
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beneath the site. Slight downward gradients were noted between wells located above the
interbedded soil sequence and wells located at depth within the interbedded soil
sequence. Calculated vertical gradients between wells MW-1A and MW-1B ranged from
0.09 ft/ft to 0.04 ft/ft downward and between wells MW-17A and MW-17B gradients
ranged from 0.03 ft/ft to 0.04 ft/ft downward. No significant differences were noted
between shallow and deeper water levels in wells MW-11ABCD installed in the outwash
deposits.

Ground-water flow beneath the site can be further illustrated with the use of a vertical
flow net. Two flow nets were constructed upon Figure 7, the AA-A' subsurface profile,
using water-level data collected on September 19, 1991 and January 6, 1992, (Figures 10
and 11). These flow nets are considered generalized and representative of the general
ground-water flow patterns beneath the Quanex property. Ground-water flow lines are
perpendicular to the lines of equipotential on a profile, drawn with no vertical
exaggeration, and flow occurs from the higher potential toward lower potential. Figure 7
contains some vertical exaggeration and the flow lines shown on Figures 10 and 11 are
approximate and were not drawn perpendicular to the equipotential lines. Changes
between the generalized flow nets shown in Figure 10 and 11 are the result of seasonal
variations in site water levels.

An illustration of apparent nupward gradients in the MW-13 area is provided on Figure
10. In this area, ground-water flow within the interbedded soil sequence is influenced by
changes in soil permeability. Granular soils of higher permeability included within soils
- of lower permeability will result in the "lens effect”, or localized flow direction changes.
Ground-water flow will tend to converge at the upgradient end of the granular soil lens
and diverge at the downgradient end of the granular soil lens. These flow direction
changes can result in the appearance of a vertically upward gradient. The lens effect can
be demonstrated between monitoring well clusters MW-13B and MW-13C; MW-13B is
completed within a granular soil type which is more permeable than the surrounding
soils. Within the heterogeneous materials, abrupt changes in permeability that may result
in local variations in ground-water flow are expected. Flow conditions within the
granular outwash deposits are expected to be more uniform when compared to flow
within the interbedded soil sequence.
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3.3  Analytical Results
3.3.1 Major Ion Chemistry

Ground-water samples collected in September, 1991 were analyzed for a complete set of
major cations and anions. The analytical results were plotted on both Stiff and Piper
diagrams to illustrate the chemical variability of ground water at the site. Stiff diagrams
provide a graphic presentation of ground-water chemistry at a point within an aquifer
thereby allowing a visual comparison of water quality at various locations within the
aquifer system. Piper trilinear diagrams are a convenient method used to illustrate
changes in ground-water chemistry obtained from multiple sampling locations on one
diagram and can be used to classify ground water according to hydrochemical conditions,
or facies. When used with other hydrogeological information, these graphical
representations may differentiate ground water from different flow systems or may
identify changes in ground-water chemistry within a single flow system.

Stiff diagrams, included within Appendix F, were prepared for selected well locations to
illustrate variations in ground-water quality both horizontally across the site and
vertically within the shallow, intermediate and deeper portions of the aquifer. For visual
comparison, Stiff diagrams have also been included on geologic profiles, Figures 6
throngh 9 . Referring to Figure 7, changes in sulfate concentrations downgradient of the
surface impoundments can be noted in MW-11A, MW-11B and MW-16A. Ground
water at MW-13B, completed in a sand layer within the interbedded sequence, also
exhibits higher sulfate concentrations. Sulfate in the deeper downgradient wells, MW-
11D and MW-13C, decreases in concentration.

An inspection of the summary plot of the Piper trilinear diagrams show that ground water
upgradient of the surface impoundments within the shallow, intermediate and deeper
portions of the aquifer is primarily of the calcium-bicarbonate hydrochemical facies.
Ground-water chemistry downgradient of the surface impoundments within the upper
portion of the aquifer generally shows increases in concentrations of sulfate and is
characterized as a calcium-sulfate water. Ground-water chemistry in the deeper portions
of the aquifer downgradient of the impoundments at the locations of MW-11D and MW-
6A classifies as no dominant type. Stiff diagrams and summary plots of the piper
trilinear diagrams with acetate overlays showing hydrochemical facies are provided in
Appendix F.
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332 Arsenic

Arsenic is known to occur naturally in Michigan ground waters. Ground water obtained
from the new wells installed at the MW-1 and MW-17 locations and MW-1A was
sampled monthly for six months and analyzed for dissolved arsenic to provide sufficient
background data for a statistical evaluation. The results of the monthly sampling and
analysis for arsenic have been summarized on Table 1. At the Quanex facility, arsenic
concentrations in ground water upgradient of the surface impoundments ranged from less
than 1 ppb to 19 ppb. Arsenic concentrations in wells upgradient of the surface
impoundments show consistent increases with depth. At the location of well cluster
MW-1ABC, arsenic concentrations increased with depth to a maximum of 10 ppb at a
depth of 75 feet. At the location of well cluster MW-17AB, arsenic concentrations
averaged 7.6 ppb at a depth of approximately 20 feet and 15.8 ppb at a depth of 75 feet.

The highest arsenic concentrations occur at MW-6A, (up to 34 ppb) located
downgradient of surface impoundments. Other downgradient wells, MW-11A through

-MW-11D, MW-15A and MW-16A have arsenic concentrations ranging from nondetect
to 7.8 ppb. Arsenic concentrations at MW-6A do not appear to be related to the surface
impoundments since other downgradient wells closer to the inactive impoundments do
not show arsenic above 10 ppb. Arsenic concentrations in ground water at the site are
below 50 ug/l, the National Drinking Water Standard for arsenic. A discussion of the
statistical evaluation of arsenic is presented in the following paragraphs.

3.33 Statistical Evaluation of Arsenic

A more complete, representative set of site background arsenic concentrations has been
established following the installation and sampling of new upgradient monitoring wells
MW-1B, MW-1C, MW-17A, and MW-17B. The new mean background concentration
was calculated by using the most recent arsenic monitoring data from MW-1A and from
the new upgradient monitoring wells. To avoid biasing the arsenic concentrations from
MW-1A, only the arsenic data from corresponding sampling dates were utilized in the
new calculation. The results of these calculations are presented in Appendix G - 1991
Statistical Evaluations with New Mean Background, and are listed by quarter. The new
calculated mean background concentration was then substituted into each of the statistical
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analyses for arsenic that were performed during 1991. The results of these analyses are
also presented in Appendix G.

The concentration of arsenic at MW-6A exceeded the revised background data set. None
of the other wells have arsenic concentrations above the more complete set of
background data. Since MW-6A is not immediately adjacent to the surface
impoundments, and since monitoring wells which are located closer to the impoundments
do not have elevated levels of arsenic, the impoundments do not appear to have impacted
the concentration of arsenic in ground water beneath the Quanex Site.

4.0  CONCLUSIONS

This annual ground-water quality report for the Quanex Site presents the following
conclusions:

1. Ground-water flow beneath the site is generally horizontal and is consistently to
the west-southwest.

2. Ground-water elevations are slightly higher and show more variation with depth
in the north and northeast portions of the Quanex site in an area where shallow
sand and gravel is underlain by interbedded clay, silt and sand soils. In the south
and southwest portions of the site, subsurface soils consist of sands and gravel
and water levels measured within well clusters show little variation with depth.

3. Slight downward to essentially no vertical gradients are observed at the site. The
major component of ground-water flow is horizontal. Water levels measured in
some well clusters completed within the interbedded sequence (i.e., MW-13ABC)
exhibit apparent slight upward gradients. This can be attributed to the "lens
effect”, whereby ground-water flow tends to converge upon a lens or layer
exhibiting a relatively higher permeability than the surrounding soils and diverge
as ground water exits the lens.

4. Ground-water chemistry upgradient of the surface impoundments can be
classified within the calcium-bicarbonate hydrochemical facies. Ground water -
downgradient of the surface impoundments at some locations classifies as a
calcium-sulfate type water.

83 160.00/MEDb:2 QuanexR/SS-PMD/pp/2-92/Quanex Corporation Page 13
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The revised mean background arsenic concentration is more representative of site
conditions.

Arsenic concentrations, ranging from less than 1 ppb to 19 ppb were detected in
ground water in wells located upgradient of the surface impoundments. Arsenic
concentrations in upgradient wells show consistent increases with depth. Based
on the additional arsenic data, it appears that arsenic is naturally occurring
upgradient of the surface impoundments.

Using the revised mean background arsenic concentration, statistical exceedances
occur at MW-6A which is located downgradient of the surface impoundments.
Other downgradient wells, MW-11A through MW-11D, MW-15A and MW-16A

do not show increases above the mean background concentration for arsenic. The

- exceedance at MW-6A appears to be localized and does not appear to be related

to the surface impoundments since other downgradient wells do not show
statistically significant increases in arsenic.

Arsenic concentrations in ground water at the site do not exceed established
Primary National Drinking Water Standards for maximum arsenic levels which
are currently 50 ug/L

RECOMMENDATIONS

Based on the additional arsenic data collected during this study, it is recommended that
arsenic concentrations from monitoring well locations MW-1A through MW-1C, MW-
17A and MW-17B be included in the background population used to establish
representative background conditions at the Quanex Site. The revised mean background

concentrations for arsenic should be used for future statistical comparisons. It is also

recommended that the Quanex sampling and anaIysis plan be revised to include wells
MW-1B, MW-1C, MW-17A, and MW-17B.

83160.00/MEDbD:2 QuanexR/SS-PMD/pp/2-92/Quanex Corporation Page 14






TABLE 1

SUMMARY OF MEASURED ARSENIC CONCENTRATIONS (ug/l)
Quanex Corporation
Michigah Seamless Tube Division
South Lyon, Michigan

MONITORING MONTHLY SAMPLING RESULTS
WELLS ‘
Aug-91 Sep-91 Oct-91 Nov-21 Dec-91 Jan-92

MW-1A <1.0 <1.0 1.3 <1.0 <1.0 <1.0
MW-1B 5.0 55 6.2 41 54 4.6
MW-1C 7.6 3.0 <1.0 8.8 10.0 8.0
MW-6A 25.0 34.0, 31.0, 34.0"

MW-11A 1.8,1.7,23* 3.2,3.0,24*

MW-11B 1.8,3.7,3.5* 5.8, 6.6, 4.8*

MW-11D 4.3,4.7,6.2* 6.5,71,7.8"

MW-12A <1.0 <1.0

MwW-128 6.6,6.3,6.7" 8.3, 11.0,9.9*

MW-12C 44,46, 42" <1.0

MW-13A 4.1, 3.9, 4.0* 33,57, 54

MW-13B 48,54, 54* 54,26.0,7.1"

MW-13C 17.0 20.0

MW-15A <1.0 «1.0

MW-16A <1.0 <1.0

MW-17A 7.4 8.6 8.5 7.4 8.3 5.5

‘MW-17B 14.0 17.0 16.0 15.0 19.0 14.0

Triplicate samples collected

ug/l = micrograms per liter
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GENERAL SOIL SAMPLE NOTES

Unless noted, all terms utilized herein refer lo the "Standard Definitions” presented in ASTM D 653.

Standard Penetfration Test (ASTM D 1586) - A 2.0-inch outside-diameter, 1 3g-inch inside-diameter split barrel
sampler is driven into undisturbed soil by menns of a 140-pound weight falling freely throngh a vertical distance of 30
inches. The sampler is normally driven three successive 6-inch increments. The total number of blows required for the
final 12 inches of penetration is the Standard Penetration Resistance (N).

COHESIVE SOILS * COHESIONLESS SOILS
APPROXIMATE DENSITY: APPROXIMATE
CONSISTENCY RANGE OF (N} CLASSIFICATION RANGE OF (N)
Very Soft 0-2 Very Loose 0-4
Soft 34 Loase 5-10
Medium 5-8 Medium Compact 11-30
Stiff 9-15 Compact 31-50
Very Stiff 16-30 Yery Compact Over 50
Hard 3150
Very Hard Over 50

If clay content is sulficient so that clay dominales soil properties, clay becomes the principal noun with the other
major soil constituent as modifier, i.e., silty clay. Other minor soil constituents may be included in accordance with
the classification breakdown for cohesionless soils, i.e., silty clay, trace of sand, little gravel.

CLASSIFICATION

PARTICLE SIZES
The major soil constituent is the principal noun, Boulders - Greater than 12 inches (305 mm)
i.e., sand, silt, gravel, The second major soil Cobbles - 3 inches (76.2mm)} to

constituent and other minor constituents are

12 inches (305mm)
reported as follows:

Gravel-Coarse - 3/, inches (19.05mm) to

_ 3 inches (76.2mm)
Second Major Constituent

Minor Constituents Gravel-Fine - No. 4, 3/,¢ inches (4.75mm)
{percent by weight) (percent by weight) to 3, inches (19.05mm)
) Sand-Coarse - No. 10 (2.00mm) to No. 4 (4.75mm)

Trace - 1 to 11 percent Trace - 1 to 11 percent Sand-Medium - No. 40 (0.425mm) to

No. 10 (2.00mm)
: Sand-Fine - No, 200 (0.074mm) to
Adjective - 12 to 35 percent Little - 12 to 22 percent No. 40 (0.425mm)
(clayey, silty, etc.) Silt - 0.005mm to 0.074mm
' Some - 23 to 33 percent Clay - Less than 0.005mm

And - Over 35 percent

" SAMPLE AND TESTING DESIGNATIONS

AS - Auger Sample - Directly from Auger Flight. SB - Soil Boring

88 - Split Spoon Sample TB - Test Boring

LS - Split Spoon Sample (S) with Liner Insert 3 Inches in Length. HAB - Hand Auger Boring
ST - Shelby Tube Sample - 3-Inch Diameter Unless Otherwise Noted. TP - TestPit

PS - Piston Sample - 3-Inch Diameter Unless Otlherwise Noted. MW - Monitoring Well
S - Miscellaneous Samples (Bottle or Bag). OW - Observation Well
RC - Rock Core - NX Core Unless Otherwise Noted. P - Piezometer

SSW - Soil Sample Collected from an Excavation Wall

SSE - Soil Sample Collected from an Excavation Floor
WS - Water Sample

48340/a:s0ilnots/T-91MD/jas
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Log of Boring

Project No. 831860
Client Quanex MST Division Boring Designation__ MW-1C
Location_ 400 McMunn, South Lyen, Ml
Logged By_Sally Tacy Start Date____ 7/15/91 Completed_7/16/81
antractor St‘earns Drilling Ground Surface Elevation: 918.33 at MW-10
Driller Mike Hetferan - 918.40 at MW-1B and 918.32 at MW-1A
Drilling Method(s) ' Depth Range Water Level Data
41/ 4-'|nch Hollow Stem Auger 0-75 feet Ground water encountered at 10.0 feet during drilling.
: Sampling Method(s) Depth Range
, 2-inch Split Spoon 2.5 and 5.0 Foct Intervals
' Grouting Material/Method Depth Range
Soil boring was completed as Monitoring
Well MW-1C. See "Log of Well Instaliation” Site Map
tor construction details.
% | 3
General Notes N Mw-1c@ | 15
Monitoring well MW-1G is screened from 69.4 to 74.4 MW-1B @ E
feet. Based on this soil log. MW-1B was screened from Not to Scate} MW-1A@ | E
35 o 40 feet. MW-1A was previously installed. (Not to Scale)
]
2 =|5 =
= | &g |ge| =
glE | 2182 |58|_5| 8|3 inti
eglF torr |CEleslJ|8 Subsurface Description
2clallss|lcsd|EG|BE| 5| s :
2a|lEE|SE|ESIE S E el &1
-2 A A A E A A KR -
e 1 | -
3
5 .
2 1§51 las |12 [ 10 .1 2.5 Loose Dark Brown FINE SANDY CLAY, organic-rich, orange stained, dry
. 3 o L ;‘:’
4 e 3 il
] el o
| .5 }8S-2 {50 12 |7 13 :’ 5.0 Medium Compact Gray SILTY COARSE TO FINE SAND, dry
e 6 |- - .
3
|7 |- £
8§53 )75 |12 B 10
|8 -
H A 2
5 ..
| 10}88-4 (100113 |5 8 * *| 10.0 Loose COARSE TO FINE SAND, moist to wet
z.
e 11 | - :
> 7/
| 12 | 3 -~
S-5 ji25]10 |5 8 Vs
— B B 27
- 14— En 74
L s _S_§-B 15.0418 |5 -8 “ .| 15.0 Loose SILTY COARSE TO FINE SAND, trace gravel, saturated
™ 16 |~ e
. 3
— 7587 [17s|1s T b s
L 10 fom _ %_. .
'20 558 [200 18 |4 8 .| 20  Loose COARSE TO FINE SAND, trace grave!l and silt, saturated
e B 7
7

Figure A-1a



WW Engineering & Science Log of Boring Zag,e tz Of 383160'
: roject No.

Client_ Quanex MST Division Boring Designation_MW-1C
Location 400 McMunn, South Lyon, Ml

Start Date__ 7/15/91 Completed 716/91
Ground Surface Elevation: 918.33 feet
9
2 Zl5 5
> | &z |¢8| =
zis ele |Ig8{ 5|81z i
eglt P oS leld e Subsurface Description
2eladlzssla8les gelg |8
sg|E518E|5EI55ia5[8 |8
palazioaldElITe|ad|s | &

.
{
DN

n
5
— 22539 22518 [T 12 225 Medium Compact Gray SILT, saturated
I L 711
23 11
g b 1 ur
- 2 ;;/
. 4 L]
| 5 [8S-10{250 112 |4 6 it
1
— 26 [— — e
2 <A
- 2 g1
S8-11|275)18 |3 5 W
. W
= 28 | e 11
.
= 20 |— v //:‘;
| S $5-12130.0 | 12 _2_ 4 / / 30.0 loose to Very Loose Grav CLAYEY SILT, saturated
b 3% e
— 32 |~ -
fm 33 o e .
34 2
3
| aslss-13jasofis 4 |7 |-
e 36 e L .
a7l . :
b 38 L - .
39— 10
18 L
. 40 195-14|400| 18 _2& 45 ....140.0 leoseto Compact Gray FINE TO VERY FINE SAND, with thin silt lenses, saturated

r
T
i

L 40 f -

| ST L

L 45 [SS-15]45.0 | 8 15 27 145.0 Medium Compact Gray COARSE TO FINE SAND AND GRAVEL, frace silt, saturated

e 45 b L.
L . 47 | .
L 48 -
- 4 |- i
|__ 50 |SS-16|500 F 11 |18 25

Figure A-1b




WW Engineering & Science

Client
Location

Quanex MST Division

Log of Boring

Page_ 3 of 3

Project No. 83160

Boring Designation_MW-1C

400 McMunn, South Lyon, i

Start Date_ 7/15/81 Completed

__ 7116/91
Ground Surface Elevation: 918 33 fect

Borshola
Dapth (feet)

Sample Type and

Number

Sample Tip (fest} -

Depth ot

Sample Recovered

{inches}
_IHammer Blows

" 1{6-Inch Intervals}

Standard
Penetration (N)

Graphic Log

Subsurface Description

Dapth {{eat)

i
wm
@

— 61
. 62
| 63
j -
L 65
| 65
| 67
. 68
[ 69
.. 70
L 71
L 72
73
| 74
L 75
. 76
L 77
. 78
79

. B0

SS-21

55.0

60.0

65.0

70.0

75.0

10

14

18

18

FRE

119

14

gravel, saturated

Medium Compact to Compact SILTY FINE TO COARSE SAND, trace to [ittle

Very Compact Brownish-Grav CLAYEY SILT, trace fine sand, wet

Very Compact Brown CLAYEY FINE SAND, interbedded with silt and sandy

silt, wet

N OV ANY AN AN NN e

Medium to Very Compact Brown SILTY FINE TQ MEDIUM SAND, trace clay,

175.0 saturated

END OF BORING

Figure A-1c




WW Engineering & Science

Project Name:__ Quanex MST Division
400 McMunn, South Lyon, M

Project No.: 83160
Log of Well Installation Topof Casing | o4 5g
Well Description:___ MW-1C Elevation:
Date(s) of Installation__7/15/91 _To_7/16/91 Ground Surface|  g4g 3
Elevation:
Generalized ‘
Subsurface ' Length of Well Casing V\{ell Scre?n 843.93"
Profile 3.3 Above Ground Surface : Tip Elevation:
A 1A '
4 A —
¢ ¢ Diameter: 2-inch
Interbedded [ [ Depth to Top of 2571
SAND and epth to : 7 feet
SILTY ZT;ND ﬁ :’; iIl Grout Backfill We‘! Total Length'
[ Casing .
:: [ A Material: Schedule 40 PVC
A
20.0 ,’: f Cap (Y/N) Yes-Locking Plug
1 (A I
SILT and / /] —
CLAYEY SILT f: 7 Diameter: 2-inch
% .
L
30'0; E Length: 5.0 feet
Interbedded ; :; el Mesh 0.010-inches slot si
s - Mesh; .010-inches slot g
Fine SAND 5 5 Screen ize
and SILTY ; ] )
SAND "ﬂ / Material: Schedule 40 PVC
/8
1 Screen Plug
1 (Y/N): Yes-Threaded PVC
171 S
i —_—
550 ; ;’4 Material; Steel Flip-top
CLAYEYSILT [ D
and OLAYEY i B:E{:‘r:;e'r;ﬁ;; Diameter: 4-inch
) Depth to Top of Filter . .
€5.0 Sand and Caved Material PerECtN(.a\ Length: 5.0 feet
Well Casing L h Ab
SILTY SAND P Total Depth to engt ove
L Wall Screen Tip . Ground: 3.5 feet
_TS0EE
- 75 | Towl Depth Lock (Y/N);___Yes-Masterlock P506
of Borehole
Inspector; 8. Tacy N .
Contractor__Stearns Drilling Co. otes:
Driller; M. Hefferen

Drilling Equipment;_ CME 75
4 1/4" Hollow Stem Auger

Water Level Data

Datum;__ U.S.G.S. MSL
Date  Water Level Elevation
8-15-91 906.82
i1-13-91| 907.31
i-6-92 907.82

Well Screen Filter Material: Native Soils & Silica Sand
Grout Backfill Material: Portland Type | Gement
Quick Gel

Other well materials used: Bentonite Slurry

General Notes;

Figure B-1a




Project Name:__ Quanex MST Division

WW Engineering & Science _ 400 McMunn, South Lyon, Mi
Project No.; 83160
Log of Well Installation Topof Casing | go1 4s
Well Description,__ MW-1B Elevation:
Date(s) of Installation__7/17/91 _To_7/17/01 Ground Surface| g1g 4¢r
Elevation:
Generalized
Subsurface - Length of Well Casing we" SCI‘E?D 878.4'
Profile 3.1 Above Ground Surface Tip Elevation:
f
1 [ B
iR Diameter; 2-inch
] Vi De
pth to Top of . 38.1 feet
E ﬁ o ] A \gjsl,lgn Total Length:
4 1 9 | Materia: Schedule 40 PVC
J0%
j § Cap (Y/N) Yes-Locking Plug
/€A —
interbedded ] . . :
SAND and .:; :; Diameter; 2-inch
SILTY SAND | [A
/ / Length: 5.0 feet
4R Well _ _
20.0 M 4 Screen Mesh: 0.010-inches slot size
A’
Depth to Top of Material: Schedule 40 PVC
SILT and Bentonite Slurry
CLAYEY SILT Screen Plug
(Y/N): Yes-Threaded PVC
: Depth to Top of Fitter Material; Steel Flip-top
Sand and Caved Material :
Diameter: 4-inch
Interbedded .
Fr{:er SEAN% and Protectlvg Length: 5.0 feet
SILTY SAND Well Casing Lenath Ab
; Total Depth to engt ove
Weli Screen Tip Ground: 3.3 feet
[ 40 | Total Depth Lock (Y/N}): Yes-Masteriock P506
of Borehole
Inspector;__S. Tacy Notes:

Contractor__Stearns Drilling Co.
Driller: M. Hefferen
Drilling Equipment;_CME 75

4 1/4" Hollow Stem Auger

Well Screen Filter Material: Native Soils & Silica Sand
Grout Backfill Material: Poriland Type | Cement

Quick Gel
Water Level Data Other well materials used:__Bentonite Slurry
Datum:__ U.S.G.S. MSL '
Date  Water Level Elevation General Notes:__Confirmed the soil type for the

screen interval by sampling from 32-33.5 feet and
from 35-36.5 feet (fine sand with silt lenses at 35 feet)

8-15-91 906.62
11-13-611 907.15
1-6-92 907.65

Figuré B-1ib




WW Engineering & Science p i
. age of 1
- Log of Boring 9
. Project No. 83160
Cliert Quanex MST Division Boring Designation__ MW-8A
Location___400 McMunn, South Eyon, Ml
Logged By_Sally Tacy - Staﬂ Date 7/19/91 Completed 7/19/91
Contractor_Stearns Drilling Ground Surface Elevation:__911.70 feet
Drilier Mike Hefferan :
Driliing Method(s) Depth Range Waier Level Data
4 1/4 inch Hollow Stem Auger 015 feet Saturated conditions encountered at 7.5 feet below
Sampling Method(s) Depth Range ~ground surface.
2-inch Split Spoon 2.5 Foot Intervals -
Grouting Material/Method Depth Range
Soil boring was completed as Monitoring Well
MW-6A. See "Log of Well Instalfation" for Site Map / /
construction details.
@ MW-BA
General Notes %
" . . B N &j
Monitoring well is screened from 9.3 1o 14.3 feet. Hot Mill
The erigingl MW-6A & 6B were abandoned and Not to Scal I - Complex
MW-6A was replaced. {Not to Scale)
o
2 Zis n
a glz 1g¢s] Z
s | 2|2 28} sl 8% ipti
edlF _|<FlE . Eleg| 2|8 Subsurface Description
c=leg|ejew|2 - |88l 2]
sEiEElEE|Es|ce |2 5|8
AR B ER EHERE
L |- o Z*
) 27
2 'ss-1 {25 |15 [5 13 | Z%| 25 Medium Compact Dark Brown SILTY FINE SAND, littie clay, volatile hydrocarbon ador
g | 8 ..
L 4 e 2
2
|5 [SS-2|50 |18 |2 4 | ° " ls0 VeryLoose Light Tan FINE SAND, moist to wet
—6 | — -
|7 | [ ..
55-3 |75 |17 |2 4 o
| .8 | 2 ..
o] 8 ..
5 ..
| _10}ss-4 {to0|i8 |2 5 T
L i e I )
5 Tt Very Loose to Loose Dark Tan FINE TO COARSE SAND, interbedded with thin lenses of
L. 12 85 (125014 [T 7 . - | 125 silt, orange and black staining, saturated
13 | 4_ o
. 14 [ (11 e
11 .
| 5 556 |150(12 |8 a4 j° 15.0 Compact Brown SANDY GRAVEL, tracs silt, orange and black staining, saturated
. END OF BORING
L — 19 |— -
L— 20 —

Figure A-2a



WW Englineering & Science

Project Name:;____Quanex MST Division
400 MchMunn, South Lyon, Ml

Project No.: 83160
Log of Well Installation TopofCasing | o1y oo
: Elevation: )
Well Description:____ MW-6A !
Date(s) of Installation__7/18/91 _To_7/19/91 Ground Surface} g4 7¢r
' Elevation:
Generalized
Subsurface - Length of Well Casing : V\{el! Scre?n 897 .4'
Profile 3.0 Above Ground Surface Tip Elevation:
/
/ . = .
SILTY Fine / Diameter: 2-inch
SAND ] Depth to Top of . 123 feat
::: lI' Grout Backfill ‘(J)V:s"ma Total Length. : ]
/ | % | Materiar Scheduie 40 PVGC
/
¢ Cap (Y/N) Yes-1ocking Plug
/‘ L
1 —
50 B Depth o Top of Diameter: 2-inch
Bentonite Pellets
Length: 5.0 feet
Depth to Top of Well .
czﬂedt:,aﬁi:[ Screen Mesh: 0.010-inchas slot size
Fire to Coarse Material; Schedule 40 PVC
SAND with
lenses of SILT Screen Plug
(Y/N): Yes-Threaded PVC
Material:_ Steel Flip-top
Diameter; 4-inch
_ Protective | Length: 5.0 feet
Well Casing
SANDY : Length Above
3 Total Depth to g
GRAVEL [ [ 143 ] Well Screen Tip Ground: 3.1 feet
[ 150 | Tow Deth Lock (Y/N):___Yes-Masterlock P506
= of Borehole 7
Inspector;__S. Tacy .
Contractor Stearns Drilling Co. Notes:
Driller: M. Hefferen

Well Screen Filter Material: Native Soils

Drilling Equipment; CME-75
4 1/4" Hollow Stem Auger

Grout Backfill Material: Poriland Type | Cement

Water Level Data

Datum:;__ U.8.G.S. MSL _
Date  Water Level Elevation
7-19-91 906.6
1-6-92 205.82

and Quick Gel
Other well materials used: Granular Bentonite

General Notes:_1wo proteciive posts were installed within
3 feet of MW-6A. The steel posts are 8.5 fest long and
sealed at one end. Each posi was filled with congrete
and cemented into a 4 foot hole.

Figure B-2a




WW Engineering & Science Page_ 1 of 3

Log of Boring

Project No. 83160
Client Qualr':ﬁexMMST %iViSio?_ Boring Designation__ MW-17B
Location__ 400 McMunin, South Lyon, Mi -
Logged By_Sally Tacy Start Date_ 7/17/81 - Completed__7/18/91
antractor Stearns Drilling ‘Ground Surface Elevation: 918.85 at MW-17B, and
Driller Mike Hefferan 918.89 at MW-17A
Drilling Method(s) Depth Range Water Level Data
4 1/ 4_'“°h Hollow Stem Auger 0-75 feet Saturated conditions encountered at 10 feet below
Sar_n‘p!mg Method(s) Depth Range ground surface.
2-inch Split Spoon 2.5 and 5.0 Foot Intervals
Grouting Material/Method Depth Range
Soil Boring was completed as Monitoring Well
MW-17B. See "Log of Well Installation” for Site Map @ @ MW-17A ]
construction details. - MW-178 ]
% 3
General Notes ' N &
NR=Noc Recovery Monitoring well MW-17B is §
screened from 68.8 to 73.9 feet. Based on this soil lo¢ N | ! ;B
MW-17A was screened from 15.3 to 20.3 feet. {Not to Scale) =
©
B Z|§ z
o gz |g8]| =
=] = o = 2 [ 3 EFaN
8l _|.FIE 22|83 |8 Descripti
28|F [sFlE_1LEledl 2 |2 Subsurface Descripiion
2eladl|lssla8lES| S} S
Ca|EE[REIES|IES|EE| R |T
aa|laZ|d3|3E|Teland|a |8
— 1 fe—— Y
]
6
2 158 f2s |5 [T 13
e 3 e -
L4 |— 7
) ]
|5 |S8-2150 |2 | 19 . . 5.0 Wedium Compact Brown FINE SAND, little silt and clay, dry
L6 | -
.7 |— 3, o
532 |75 115 (s g " 175 loose Gray-Brown FINE SAND, moist
8 | 5 Z
. a -
& T
| 100884 {10.0[14 [5_ 12 # 7 [10.0 Medium Compact Brown SILTY FINE TO COARSE SAND, trace gravel, saturated
e 1% e —
12} 3
125|NR |8 18
e 13— 10
. 14 | 3...
4
I _§§’5 15.0]18 15 10
— 16 |— .. e
N 3
17156 [175]18 Tl
2
L 19 | B
50 |S57 |200]18 |2 4

Figure A-3a



WW Engineering & Science Log of Bm‘ing . i;ag.e tz of 383160
roject No.

Client Quanex MST Division
Location 400 MchMunn, South Lvon, Ml

Boring Designation_ MW-17 B
Start Date___7/17/91 Completed___ 7/18/91
Ground Surface Elevation;_ 918.85 feet

'o =13 —
c 0 ) —
s | &8 lgg| =
15 eld |38 sl 8% .
g2t IsFIE L E|eS] 22 Subsurface Description
2c|a8lc8i28(Es(SsE(2(2
RtEH BRI
anjnzlbalnEizelbdiala
e 21 e —— .
4 .
5 .
22588 |2os|1s |12}
— 23— - .
1 : .
— 24 B . Loose to Medium Compact Gray-Brown FINE TQ GOARSE SAND, with interbedded
| 5 [55-9 1250118 14 6 . 125.0 silt and occasional grave), saturated
: 2
2
27 r's_s-w 7518 [ |5
e 28 b .
Y= -
S-11330.0| 8 2
g sStijoofs 2 | e
L — 21— e
5
. 10,
2 88-12|325118 |7
— 33 b -
2
- 34 | kB Stiff to Very Stitf Gray SILTY CLAY, soma fine sand, occasional gravel, moistto
| 35 [SS-13135.01 15 li- 7 35.0 saturated
b 36 fom _—
| 37 |- e
e 38 | -
10
— 39 L. s
| 40(SS-14|400}18 |2 | 45
e 41 e =
. 42 p— .
b 43 b -
L 44 | 7
12 4
| 4555-15{450118 |18 27 |/ A4s.0 Compactto Very Compact Gray CLAYEY SILT, trace fine to medium sand, saturated
z.
o 45 b . e /
- 47— - z.
e 48 e /
7 s
e 49 | T 4
| 50{SS-16[500 (12 Y16 | 26 [ .-
¥

Figure A-3b




WW Engineering & Science ng of B@ring l;agz:ti—m—ge—é;o
roject No.

Client Quanex MST Division Boring Designation_ MW-17 B

Location 400 McMunn, South Lyon. Mi Start Date  7/17/91 Completed 2/18/91
' Ground Surface Elevation;  918.85 feet

Subsurface Description

Sample Recovered

Sample Type and
(inchas)

Berehole

Depth (feet)
Number

Dapth of

Sample Tip {fast}
Hammer Blows
{6-Inch Intervals)
Standard
Penetration (N}
Depth (feet)

!
C:
I
|

. 54 b |15

- 25
| . [ss-17|s5.0 | 13 41

I
I
i

e 58 e
[SS-18{60.0 | 18

EEE

| e 166

l

s G2 |

b 63 o
T
| 5 [55-19{85.0 | 13

Igal

49

e

e 67 |

e 58 foa e
e 68 forem 25
5
| 7niS8-20{700] 12 |5 110

e 71 b -

e 72 L -
e 73 fonee -

. 74 l— 12

|
N O AN NN NS N N NN AN N NN NN NN NN [orphilog

(65 Compact to Very Compact Gray-Brown SILTY FINE SAND, interbedded with
. 75 ]88-21|75.0 |12 [1003 } 965 | "175.0 sand lenses and silt lenses, occasional gravel

el | END OF BORING
7l | _
— 78 |— -
79| _

e 80 frree -

Figure A-3c



' Project Name:___ Quanex MST Division
WW Engineering & Science 400 McMunn, South Lyon, MI

Project No.; 83160
LOg of Well Installation : Top of Casing 900 32
Elevation: i
Well Description;  MW-178 svation
Date(s) of Installation__7/18/91_To_7/18/91 Ground Surface| g1 g5
_ Elevation:
Generalized  Well Screen
Subsurface - Length of Well Casing ' - 844.95'
Profite {E Above Ground Surface Tip Elevation:
A _
Fine SAND | ; T
- /Ry Diameter; 2-inch
: 5
Depth ta Top of - . 724 1eet
SILTY SAND 10_02 :: E o Backl \éqaesgzn Total Length;
j ; J Material: - Schedule 40 PVC
1A
SAND with 1 [ ;
fonses of Sit 11 [ Cap (Y/N) Yes-Locking Plug
and Gravel '; :: o
L/
25004 Diameter: 2-inch
1K
1
SILTY CLAY w/’ ; Length: 5.0 feet
35.0{;‘ ; Well _ o
:: /] Screen Mesh: 0.010-inches slot size
CLAYEY SILT  [4 [/ '
450 ) ' Material:_ Schedule 40 PVC
S5
; :: Screen Plug
; A (Y/N): Yes-Threaded PVC
SLTYSAND [ ;
; ; Material; Steel Flip-top
185
Depth to Top of Diameter: 4-inch
: Bentonite Pellets
= P o4 Depth to Top of Protective | Length: 5.0 feet
i Caved Material Well Casing|
— Total Depth to Length Above
Well Screen Tip Ground: 3.7 feet
7] Total Depth ' : - Yes-Masterlock P506
I—M of Borehcle L._I:?Ek (Y/N) '
Inspector:__S. Tacy _ Noies:
Contractor__Stearns Drilling Co.
Driller: M. Hefferen Well Screen Filter Material; Native Soils
Prilling Equipment:_CME 75 Grout Backiill Material:_Portland Type | Cement
4 1/4" Hollow Stem Auger ' and Quick Gel
Water Level Data Other well materials used:_Bentonite Slurry

Datum;_ U.S.G.S. MSL

Date  Water Level Elevation
81591 | 906.78

General Notes: Protective posts were installed within 3
feet of MW-17B. The steel post is 8.5 feet

long and sealed at one end. The post was

11-13-21} 907.16 filled with concrete and cemented into a 4

1-6-92 907.84 foot hole.

Figure B-3a




WW Engineering & Scierice

Project Name:__ Quanex MST Division

400 McMunn, South Lyon, hl

Project No.: 83160
LQg of Well Instaliation Top of Casing 02180
Elevation: i
Well Description: MW-17A vat
Date(s) of Installation__7/19/21__To_7/19/91 Ground Surface|  g4g g
Elevation:;
Generalized
Subsurface — - Length of Well Casing Well Scregn . 898.6'
Profile 2.9 | Above Ground Surface Tip Elevation:
1
] N
; Diameter:___ 2-inch
"
Depth to Top of . 18.2 feet
] ND ; E Grout Backfill \é\’ae;in Total Length:
Fine SA / S0 Material Schedule 40 PVC
|1
/ Cap (Y/N)____Yes-Locking Plug
[ I
Y —
25 V) Diameter; 2-inch
y
1] .
SILTY fine to ; . Length: 5.0 feet
coarse SAND '
Depth to Top of Well ) )
10.0 Bentanite Pellets Sereen Mesh; 0.010-inches slot size
Material: Schedule 40 PVC
g Depth to Top of Screen Plug
| Caved Material (Y/N): Yes-Threaded PVC
E’Zﬁ{,";ﬁﬁ’se Material: Stee! Flip-top
lenses of SILT
and GRAVEL Diameter; 4-inch
Protective | Length: 5.0 feet
Well Casing L h Ab
+— Total Depth o engt ove
Waell Screen Tip Ground: 3.0 feet
[ 205 | TotalDepth Lock (Y/N).___Yes-Masterlock P506
- of Borehole
Inspector;__S. Tacy Notes:

Contractor__Stearns Drilling Co.

- Driller:

M. Hefferen

Well Screen Filter Material: Native Soils & Silica Sand

Drilling Equipment:_CME 75

4 1/4" Hollow Stern Auger

Grout Backfill Material: Portland Type | Cement

Water Leve! Data

Datum;__ U.S.G.S. MSL
Date  Water Level Elevation
8-15-91 908.96
11-13-91| 908.78
1-6-92 909.48

Quick Gel
Other well materials used: Granular Bentonite

General Notes:__Confirmed the soil type for the screen
interval by sampling from 17-18.5 feet (sand with silt lenses)
Protective posts were installed within 3 feet of MW-17A.

The steel post is 8.5 feet long and sealed at one end.

The post was filled with concreie and cemented into a
4 foot hole.

Figure B-3b







WATER LEVEL MEASURMENTS
QUANEX CORPORATION
Michigan Seamiless Tube Division

* new well Installed July 1991

** wall replaced July 1991

+ well repaired September 1990, TOC efevation resurveyed September 1991

rab\quanexia:g3{witble.wk3\20515.01

' 11/12/87 D2/10/88 05/10/88 06/29/88 0g/10/88 11/03/88
from from from from from from
WELL T.O.C. TOC SWL ‘TO.C SW.L T.0.C. sSw.Ll T.O0.C SWwWL T.0.C. SWL. T.0.C sSwiL
1 +  921.54 12,39 908,23 C 1182 908.80 11.63 908.99 12,67 907.95 12,54 a0B.08 12.32 208.30
1 8B * 92145 - - - - - - - - - - - .
1 C * 92158 - - - - - - - - - - - -
2 821.42 - broken - broker - - - - - - - -
3 0915.02 8.92 q06.10 B8.74 906.28 - - - - - - - -
4 907.94 4.47 903.47 4.01 903.93 - - 5.49 ap2.45 4,22 a03.72 4.46 903.48
5 800.25 4.76 904.49 4.65 604,60 - - 6.29 802.96 5.13 004,12 4.96 204.29
6A ** 91480 8.24 90573 8.02 g06.01 BENT BENT BENT BENT BENT BENT BENT BENT
6B 913.46 B.04  905.42 7.80 90566 BENT BENT BENT BENT BENT BENT BENT BENT
7TA 014,94 8,98 905,96 B.81 906,12 - - 10.26  904.68 Q.02 905,92 9.2 80574
78 915,63 10,11 905,562 088 90575 - - 11.04 80459 BENT BENT BENT BENT
R 921.48 11.34 910.14 11.11 037 - - 11.83 909.65 10.21 911.27 11.15 910.33
1A 921.00 14.86 906.14 14.63 908.37 18.49 a02.51 16.25 904.75 14.74 906,26 151 905.80
1B 921.05 16.41 205.64 15.07 905.98 18.24 90281 46,49 904.56 15,28 905,77 15.55 905.50
1M1C 921.97 16.69 905.28 16.28 905.69 - - 17.59 904.38 16.70 905.27 16,76 905,21
11D 920.76 15.8 905.26 15.12 905.64 17.61 903.15 16.45 204.31 15.57 905,19 15.6 905,18
12A 918.16 7.58 910.57 7.41 910.75 6.51 911,65 8.35 909.81 6.59 911,57 7.78 910,98
128 918.15 12.02 906.13 11.70 006.45 15,52 902,63 13.40 204,75 11.27 906,88 12.3 905.85
12C 918.38 12,16 a06.22 11.78 908,60 - - 13,04 905.34 12.25 906.13 12,29 906.09
13A 520.52 9.95 910.56 9.84 910.68 916 911.36 10.62 909,90 B.68 011.84 1018 2910.34
138 920.31 13.61 906.70 13.95 906.36 i7.73 a02.58 15.53 804.78 14,04 ape, 27 14.47 op5.B4
13C 920,12 13.45 906.67 13.17 an6.95 - - 14.24 905.88 13.82 206.30 13.77 a06.35
14 A 914,02 7.84 906.18 7.84 a906.18 - - removed removed removed removed removed removed
14B 914,25 8,34 90591 B.12 90613 - - removed removed removed removed removed removed
i5A 913.37 7.45 905.92 7.20 806.17 - 913.37 8.79 804.56 7.2 906,16 7.684 905,73
158 913.30 7.7 905.60 7.45 a05.85 - - 8.90 904,40 7.61 905.69 7.83 905.47
16A 01532 .22 906.10 8.97 906.35 12.61 202.71 10.63 904.69 9.06 906.26 9.48 005,84
168 915865 a.86 90579 9.62 906,03 - - 11119 904.54 amM 905.94 10 905,65
17 A *  921.80 - - - - - - - - - - - -
7 B *  g2232 - - - - - - - - - - - -

printad 10-Feb-92



WATER LEVEL MEASURMENTS
QUANEX CORPORATION
Michigan Seamless Tube Division

03/09/89 3/26/90 . B6MB/B0 9/24190 12/20/90 03/18/91
from from from from from from
WELL T.O0.C. T.0.L. SW.L T0.C SWL. T.0.C SW.L. T.O.C SWL. T.0.C SwL TOLC. SWL.

1+ 02154 - - 10,78 808.87 Bent Sent  12.42+ 90942+ 1198  O09.56 1162 90992

1B * 92145 - - . . - - - - - . - -

1 C* 92158 - - - - - - - . - - - -

2 921.42 . - . - - - - - - - - -

3 915.02 . . - - - - - - - - - -

4 907.94 - - - - - - - - - - - -

5 909.25 - - - - - - - - - - - -

6A ** D14.60 BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT

68 018.46 BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT BENT

7A 914.94 - - 821 90873 8.80 806,14 B.94 906,00 a8.71 a06.23 8.12 908.82

78 916.63 - - BENT BENT BENT BENT BENT BENT BENT BENT - -

2] 921.48 - - 11.08 910,40 11.93 909,55 11.21 910,27 10.89 810,59
11A 921.00 5.2 905.80 14.05 a06.85 14.72 906,28 14.84 906,06 i4.56 908,44 14.28 908,72
1B 921.05 15.63 ans,52 14,50 906.55 14.50 906.55 15.40 905.65 15.00 906.05 14.69 806.36
1C - 921.97 16.7 ans.2y 15.66 606.41 16.20 905.77 16.45 905.52 16.04 805.63 15.71 4906.26
110 920.76 15.48 905.28 14.38 806.38 15.03 806,73 15.28 905.48 14.88 905,58 14.54 806.22
12A 918.16 B.ag 209,28 7.12 S11.04 7.78 810.38 8.59 909.57 7.76 910,40 7.44 910,72
128 918.15 12.33 a05.82 11,12 907.03 11.86 906,29 12.07 906.08 11.68 906.47 11.42 906.73
12C 918.38 12,15 906.23 10.80 907.58 11.50 '906.88 11.90 906.48 11.44 906.94 11.02 807.36
13 A 820,52 11.58 908.94 a9.77 910.75 10.26 910.26 10.97 909,55 10,34 910.18 10.08 810.44
138 920,31 14.5 905.81 13.34 906.97 14.02 906,29 14.22 906,09 13.84 906,47 13.53 Q06,78
13C 920,12 1343 906.69 12.11 908.01 12.78  907.34 13,03 907,09 12,65 60747 12,20  907.92
14 A 914,02 removed removed removed removed removed removed. removed removed removed removed removed -

148 514,25 removed removed removed removed removed removed removed removed removed removed removed .
15A 913.37 - - 6.64 906.73 7.24 906,13 7.34 906.03 6.99 505.38 6.83 906,54

158 913,30 - - 6.B4 906.46 7.48 905.82 7.64 905,66 7.25 805,05 7.01 606.29
16A 915.32 - - B.38 006.94 8.06 906.26 9,23 906.09 B.B8 906.44 B.62 906,70
168 915.65 - - 8.95 Q06.70 9,61 aD6.04 9.80 5p5,85 g.41 906,24 9,20 906.45

17 A © 921,80 - - - - -
17 B * 92232 - - - - . -

* new well instafted July 1991

** welt replaced July 1991
+ well repaired September 1990, TOC elevation resurveyed Seplember 1991

rab\quanex\a:21wlble.wk1\20515,01 2 printed 10-Feb-62



WATER LEVEL MEASURMENTS
QUANEX CORPQORATION
Michigan Seamtess Tube Division

06/13/01 08/15/91 0819/ 10/16/91 11/13/91 12/03/94 01/06/92
from from from from from from from
WELL T.0.C. 7.0.C. SWL T.O.C S.W.L. T.0.C SW.L T.0.C SW.L T.0.C EALAR T.0.C SW.L T.0C Sw.L

1 + 92154 1175 909.7% 1279 90875 1290 908.684 - 132.08 20846 12.9f 90868 1260 90B.94 1294  900.60

1 B * 92145 - - 1483  906.62 14,83 00652 14,07 90738 14.30 90745 - 1335 808410 13.80 90765

1¢C* 92158 N - 1476  006.82 1488  G06.70 14.05  907.53 1427  807.31 1335  008.23 1876 0907.82

2 921.42 - - - - - - - - - - - - - -

3 915.02 - - - - - - - - - - - . - -

4 907.94 - - - - - - - - - - - - - -

5 909.25 - - - - - - - - - . - - - -

A ** 91460 BENT BENT - - 814  905.46 - - - - B.91 505,69 878 90582

(3] 913.46 BENT ' BENT - - ABANDONED - - - - ABANDONED ABANDONED

7A 914.94 7.96 90698 - - 8,04  9ps5.90 - - - - B4 20BO0 8582 906.02

7B 915,63 - - - - - - - - - - . - -

9 921,48 1095 91053 - - 12.54  GQD8.94 - . - - 1236 90912 11,66 909.82
11A 921.00 14,13 406.87 - - 15.39 a05.61 - - - - 15.13 806.87 14.88  906.02
"B 921.05 1468 90636 - - 1595 Op&.10 - - - - 15,50 80546 1538  905.67
11C 921.97 1582 90615 - - 17.04  904.93 - - - - 16.71 905.26 16.46  9D5.51
11D 920,76 14.65 906.11 - - 15.87 904.89 - - . - 15.47 905,29 15,30 - 90546
12A  B9iB1s 7.84 910,52 - - g.44 QpB.72 - - - - B.44  80G72 8.13 010.03
128 918,15 i11.25  606.90 - - 12.54 Q0561 - - - - 1230  905.85 1210 906.05
12C 91838 1116 607.22 - - 12.42 00598 - - - - 1198 906.4C° 1172 90666
13A 920.52 10,18 81034 - - 11.79  908.72 - - - - 1088 90064 10,62 909.90
k! a20.31 13.37 906,94 - - 1461 90570 - - - - 1438 90583 14,22  906.09
13C 920.12 1232  907.80 - . 1367 90645 - - - - 13,15  906.97 1297  807.15
14 A 914.02 - - - - - - - - - - - - - -
148 914.25 - - - - - - - - - - - - - -
15A 913.37 6.69  906.68 - - 7.90 90547 - - - - 7.96  905.41 779 90558
158 913.30 7.01 80629 - - 8.20  9D5.10 - - - - 8.2 905,09 Bo04 00526
18 A 915.32 B.45 406,87 - - 9,73  905.59 - - - - 9.49  905.83 992  906.00
168 915.65 91  906.55 - - 10.35  905.30 - - - - 10.04 90551 8.87 90578
17 A * 92180 - - 1284 90896 13.02  908.78 13.19  S08.61 13.02 ©08.78 12,68 909.12 1232 90848
17 B * @232 - . 1554  908.78 15,73 006,59 15.42 906.9 15.16  907.18 1464  907.68 1448 60784

* new well installed July 1891
** well replaced July 1891
+well repaired Septermber 1990, TOC alevation resurveyed September 1951

rab\quanex\a:21wlible.wk1\20515.01 3 printed 10-Feb-52



slev. 5/99 a87 11/85  Dapthof
alev. bottom Well
WELL TO.C. ground screen Survey  Survey  Survey 1/6/92

1 + 921.54 918.3 a01.6 921.54 920,62 321.01 19.8

1B 921.45 018.4 878.8 921,45 - - 427

1C°* 021.58 9183 845.0 821.58 - - 76.6

2 021.42 018.4 - - - 921.42 -

3 916.02 9117 - - 915.02 - -

4 a07.94 904.7 - - 807.94 - -

5 808.25 8o07.2 - - 903.25 - -

6A ** 91480 911.7 B97.6 914.60 914.03 913.86 17.0

6B 0913.46 911.8 - - 913.46 914.43 -

TA 914,94 9143 894.8 9149 91494 .~ 91533 20.1

7B 915,63 0143 - - 915.63 916.04 -

k] 021.48 920.5 o01.8 - 92t.48 a21.72 19.7
11 A 921.00 918.% 900.2 - 8921.00 924.29 20.8
118 921.05 918.5 5848 - 921,05 921.34 36.2
11C 021.67 918.5 B40.2 - 921.97 921.27 a1.8
11D 920.76 9i8.2 B4B.1 - 920,76 921,07 72.6
12A 918.16 916.2 g902.2 - oi8.18 918.45 16.0
128 a18.15 916.1 B874.6 - 9tB.15 o1B8.44 43.6
12C 918,38 915.9 B8543 - 818.38 918.66 B64.1
13A g20.52 917.5 899.0 - 520.52 920,81 21.5
138 920.31 9176 B68.5 - 820,31 920,61 51.8
13C 920.12 917.7 8458 - 920,12 920.39 743
14 A 914,02 14 - - 914.02 814,21 -
14B 914,25 911.5 - - 914.25 9t4.54 -
15A 913.37 910.6 2024 - 613.37  914.68 11.0
15B 913.30 3106 8e1.1 - 813.30 913,59 322
16A - 318,32 328 901.0 - 91532 915,62 143
16 B 915.65 g13.2 BB4.5 - 16,65 915,35 4.4
17 A * 92180 9189 898.6 921.80 - - 23.2
17 B * 92232 918.9 B44.8 92232 - - 77.5

4
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GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Moritoring

rab‘\quanextaabled\ggap_as.wkl

Arsenic, dissolved (ug/l)
SAMPLED

FROM- _TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A
10/17786 < 2.0 2.0 432 56 70
1222186 63 69

12122/86 7.8 6.0

12722/86 17 5.9

03/11/87 0312187 < 20 2.0 2.0 3.3 46 2.0
05/18/87 05/19/87 < 20 20 24 53 2.0
05/18/87 05/19/87 ' 35 56

03/18/87 05/19/87 40 54

08/18/87 08/19/87 < 20 2.0 49 5.9 2.0°
11/12/87 < 20 2.0 3.7 46 2.0
11/12/87 1.5 55

11/12/87 42 4.8

02/10/38 < 20 21 40 6.0 2.0
05/10/88 < 20 4.1 54 39 6.7 20
05/10/38 ' 6.4 42 8.1

05/10/38 17 4.1 10 :
08/10/38 < 20 79 2.0 40 6.7 2.0
08/10/88 9.1 '

08/10/83 92

11/03/88 < 20 13 2.2 23 15 2.0
11/03/88 2.0 55

11/03/88 2.0 7.3

03/26/90 0327/90 < 20 2.0 2.9 5.1 2.0
06/18/20 < 20 24 4.1 5.4 20
06/18/90 dup 2.7 56

06/18/90 trip 3.2 6.1

06/18/90 quad 33 57

69/24/90 < 20 3.1 3.0 4.1 2.0
. 09/24/90 dup 35

09/24/90 trip 37

12/20/90 < 20 53 46 6.5 2.0
12/20/90 dup 45 41 64

12/20/0 trip 3.9 3.5 5.4

03/1891 . < 10 24 3.0 56 1.0
03/18/91 dup 26 3.4 5.4

03/18/91 trip 29 5.1 5.4

06/13/91 < 10 17 26 5.0 1.0
06/13/91 dap - 17 4.4 5.0

06/13/91 trip 1.6 3.5 43

08/15/91 < 10 5.0 7.6 .

05/19/91 < 10 5.5 9.0 25 23 35 6.2 10
09/19/1 dup : 18 1.9 43

09/19/91 trip 17 37 477

10/16/91 < 10 62 < 1.0

11/13/91 < 1.0 41 3.8

12/03/91 < 1.0 5.4 10.0 34 32 5.8 65 1.0
12/03/91 dup 31 3.0 6.6 7.1

12/03/91 trip 34 2.4 43 138

01/07/92 < 10 46 30

12-Feb-02



GROUND WATER MONITORING DATA
Ground Water Quality Assessment Plan Monitoring

Arsenic, dissolved (ug/l)
SAMPLED _ o

FROM - TO 12-B 12-C 13-A 13-B 13-C 14-A 15-A 16-A 17-A
10/17/36 53 < 2.0 52 6.4 < 2.0

1272286 : 16 11 ’ 11

12/22/86 15 13 13

12/22/36 20 16 18

03/11/87 03/12/87 9.5 < 20 50 9.3 < 2.0

05/18/87 05/19/87 9.3 < 20 7.6 8.7 < 20

05/18/87 05/19/87 11 6.3 4.8

05/18/87 05/19/87 11 6.6 ' 48

08/18/87 08/19/87 94 < 2.0 59 8.6 < 2.0

11/12/87 92 < 2.0 56 84 < 2.0

11/12/87 9.1 54 . 9.8

11/12/87 39 52 87

02/10/88 8.0 < 2.0 53 6.6 < 2.0

05/10/88 6.4 < 20 8.5 plegged < 2.0 < 2.0

05/10/88 ) 8.0 9.1 ’

05/10/88 7.6 9.5

08/10/88 7.1 < 2.0 5.4 < 2.0 < 2.0

08/10/38

08/10/88

11/03/88 . 10 < 2.0 8.5 < 2.0 < 2.0

11/03/88 8.6 9.5

11/03/88 8.1 8.6

03/26/90  03/27/90 6.7 21 4.6 < 20 < 2.0

06/18/90 7.6 < 20 49 < 20 < 2.0

06/18/90 dup 9.0 3.0 47

06/18/90 trip 2.8 256 52

06/18/90 quad 6.3 30 4.6

09724550 . 5.4 10 4.6 < 2.0 < 2.0

09/24/90 dup

09/24/90 wip

12/20/90 1.7 23 5.7 : < 20 < 20

12/20/90 dup % | 43 56

12720/90 trip 6.8 6.2 55 .

03/18/91 6.4 8.7 4.0 52 16 < 1.0 < 1.0

03/18/91 dup 7.0 6.0 4.8

03/18/91 trip 6.6 : 59 50 :

06/13/91 6.6 1.2 3.0 4.6 15 < 1.0 < 1.0

06/13/91 dup 77 36 5.7

06/13/91 trip 7.9 7.0 5.7 .
08/15/91 7.4
09/19/91 6.7 4.2 4.0 5.4 17 < 1.0 < 1.0 36
09/19/91 dup 6.6 - 44 4.1 48

09/19/91 trip 6.3 4.6 3.9 54

10/16/91 83
11/13/91 74
12/03/81 8.3 < 1.0 33 54 20 < 1.0 < 1.0 83
12/03/91 dup 11 57 26 ’
12/03/9% trip 99 54 7.1

010792 55
rab\quansaMables\ggap_as.wkl 2
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GROUND WATER MONETORING DATA
Ground Water Quality Assessment Plap Monitoring
Arsenic, dissolved (ug/l)

SAMPLED

FROM - TO 17-B

EQUIP.

BLANK

TRIP
BLANK

10/17/85

12/22/36

1222736

12/22/86

03/11/87 0312737
05/18/87 05/19/87
05/18/87 05/19/87
05/18/87 05/19/87
08/18/87 08/19/87
11/12/87

11/12/87

11712/87

02/10/88

05/10/88

05/10/88

05/10/88

08/10/88

08/10/38

08/10/88

11/03/38

11/03/33

11/03/88

03726/90 03/27/90
06/13/90

06/18/90 dup
06/18/90 trip
06/18/90 quad
09/24/90

09/24/50 dup
09/24/90 trip
12/20/90

12/20/90 dup
12720/90 trip
03/18/91

03/18/91 dup
03/18/91 trip
06/13/91

06/1391 dup
06/13/91 trip
08/15/91

03/15/91

09/19/91 dup
09/19/91 tip
10/16/91

11/13/91

12/0351

12/03/9% dup
12/03/91 trip
01/07/92

" rabhquanexia’dables\gqap_as.wkl

14
17

16
15
19

14

< 2.0

< 20

< 20

< 2.0

< 20

< 20

< 20

12-Feb-92



GROUND WATER MONITORING DATA
Ground Water Quality Assessment Plar Monitoring

Barium, dissolved (mg/T)

SAMPLED _
FROM - TO 1 1-B 1-C 6-A 9 11-A 11-B 11.D. 12-A 12-B 12-C 13-A
10/17/36 0.10 < 010 < 010 0.13 < 010 < (.10 < 010
03/11/87 03/12/87 < 0.10 < 0.10 < 0.10 < 0.10 0.15 < 0.10 < 0.10 < 0.10
05/18/87 05/19/87 < 1.0 0.20 < 0.10 013 0.18 < 1.0 < 1.0
08/18/87 08/19/87 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
08/18/87 08/19/87 < 1.0 < 1.0 < 1.0
08/18/87 08/19/87 . < 1.0 < 1.0 < 2.0
11/12/87 < 1.0 _ < 1.0 < 1.0 < 1.0 <« 1.0 < 1.0 < 1.0
02/10/88 031 0.47 0.32 0.34 0.15 ) 0.27 0.57
05/10/88 0.28 < 1.0 < 010 < 010 0.12 < 010 < 010 < 010
05/10/88 < L.0 _ < 1.0
05/10/88 < 0.10 : < 1.0
08/10/88 < 0.10 < 0,10 < 0.10 017 0.33 < 0.10 < 0.10 0,15
(8/10/88 0.26 .

08/10/88 0.31

11/03/88 ’ < 0.10 o < 0.10 < 0.10 < 0,30 0.18 < 0.10 < 0.10 < 0.10
03/26/90 03/27/90 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 < 0.20 s 0.20
06/18/90 0,03 0.04 < 0.20 0.1% 0.05 0.04 0.15
09/24/90 0.03 : 0.06 0.02 0.15 0.05 0.03 0.16
12/20/90 0.03 0.04 0.02 0.14 0.05 0.04 .18
03/18/51 0.02 0.05 0.02 .12 0.05 0.03 < 0.02 0.15
06/13/91 0.02 0.06 0.02 0.12 0.05 0.03 0,03 0.13
09/19/91 0.06 0.04 0.08 0.02 0.06 002 0.10 0.04 0.04 0.06 0.14
12/03/91 0.07 0.04 0.08 0.02 0.05 0.03 0.10 0.05 0.04 0.08 0.24

1 11-Feb-92
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GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Menitoring

Barium, dissolved (mg/T)

SAMPLED EQUIP. TRIP
FROM - TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK
10/17/86 < 010 < 0.0 < 010 < 010 < 010
03/11/87 03/12/87 0.10 < 010 < 010 < 010 < 010
05/18/87 05/19/87 < 1.0 < 1.0 < 010 < 010
08/18/87 08/19/87 < 1.0 < 1.0 < 1.0 < 010
08/18/87 08/19/87
08/18/87 08/19/87
11/12/87 < 1.0 < 1.0 < 1.0 < 010
02/10/88 026 0.26 0.32 < 010 < 010
05/10/88 < 1.0 plugged 0.10 < 010 < 010
05/10/88
05/10/88
08/10/88 < 010 0.11 0.15 0.11
08/10/8%

08/10/88
11/03/38 < 010 0.10 < 010
03226/90 03/27/90 < 020 0.20 < 020 < 020 < 002
06/18/90 0.03 0.02 0.06 < 002 < 002
09/24/90 0.03 0.03 0.06 < 002 < 002
12/20/90 0.03 0.06 0.06 < 002 < 002
03/18/91 0.03 0.23 0.05 0.04 < 002 < 002
06/13/91 0.03 022 0.03 0.04 < 002
09/19/91 0.02 0,23 0.03 0.07 0.04 0.14 < 00t < 001
12/03/91 0.03 0,23 0.02 0.05 0.04 0.16 < 001

2
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SAMPLED

GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Cadmium, dissolved (mg/l)

FROM - TO 1 1-B 1-C 6-A 9 11-A 1}-B 11-D : 12-A 12-p 12-C 13-A
10/17/36 < 001 < 001 < 001 < 001 < 001 < 001 < 001
03/11/87 03/12/87 < 001 0.01 < 001 < 001 0.05 < 001 < 001 < 001
OS/18/87  05/19/87 < 001 < 001 < 001 < 001 < 001 < 001 < 001
05/18/87 05/19/87 < 0.01

05/18/87- 05/19/87 < 00

08/18/87 08/19/87 < 001 < 001 < 001 < 0,01 < 001 < 001 < 00!
11/12/37 <  0.01 < 001 < 001 < o < 00 < 001 < 001
02/10/88 < 001 < 0.0t < 001 < (.01 < 001 < 001 < 001
05110/88 < 001 < 001 < 001 < 001 < 001 < 001 < 001 < 001
08/10/88 < 001 < 001 < 001 < 001 < 001 < 001 < 001 < 001
11/03/88 < 002 < . 002 < (.02 < 0.02 < 002 < (.02 < {02 < 002
03/26/90 03/27/90 < 001 < 001 < 001 < 001 < 001 <. 001 < 001
06/18/90 < 0.01 < 001 < 0,01 < 001 < (.01 < 0.01 < 001
(9/24/90 < 0,01 < 001 < 00t < 001 < 001 < 001 < 001
1220/90 < 0.01 < 001 < 001 < 00 < 001 < 001 < 001
03/18/51 < 001 < 001 < 001 < 001 < 0.0 < 001 < 001 < 00!
06/13/51 < 001 < 001 < 001 < 001 < 001 < 001 < 001 < Q.01
09/19/91 < 0.01 .01 < Q.01 < 001 < -0.01 < 001 < 001 < 001 < 001 < 001 < 0.01
12/03/91 < 001 0.01 < 001 < 00 < 001 < 001 < 001 < 001 < 001 < 001 < 001

rab\juanexiaMablesi\gqap_cd.wkl
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GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Cadmium, disselved (mg/})

SAMPLED . EQUIP. TRIP
FROM - TO 13-R 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK
10/17/86 < 001 < 00l < 0.01 ‘ < 001 < 00l
031187 03112187 < 0.01 < 00 < 001 082 < 001
05/18/87 05/19/87 <  0.01 < 0.0 < 0.0l < 001
05/18/87 05/19/87 :

05/18/87 05/19/87
08/18/87 08/19/87 < 0.01 < 001 < 001 < 001
11/12/87 < 001 < (.01 < 001 < 0.01
02/10/38 < 001 < 001 < 001 < 00t < 001
0510/88 < 00 plugged < 001 < 00l < 001
08/10/88 < 001 < 001 < 001 < 001
11/03/88 < 002 < 002 < 002
032600 032190 < 0.01 < 001 < om < 001
06/18/90 < 001 < 001 < 001 < 001 < 001
09/24/90 < 001 < 001 < 001 < 001 < 001
12720090 < 001 < 00 < 0ol < 001 < 001
03/18/91 < 001 < 001 < 001 < 00 < 001 < 001
06/13/91 < 001 < 001 < 001 < 001 ' < 001 <
09/19/91 < 001 < 001 < 001 < 001 < 001 < 001 < 001 < 001
12/03/91 < 00 < 001 < 001 < 001 < 001 < 001 < 001 <

2

rabiquanexiaMables\pqap_cd.wk1
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SAMPLED

GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring
Copper, dissolved (mg/l)

FROM - TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 12-B 12-C 13-A
10/17/86 0.02 < 001 < 001 < 001 < 00l < 001 < 0.01
03/11/87 03/12/87 < (.01 < 001 < 001 < 001 < 001 < 001 < 001 < 001
05/18/87 05/19/87 < 001 < 001 < 001 < 001 < 001 < 001 < 001
08/18/87 08/1%/87 < 001 < 001 < 001 < 0.0 < 0.01 < 0.01 < 001
11/12/87 < 001 < 0.01 < 0.0l < 001 0,01 < 0.0 < 00]
02/10/88 < 001 < 001 < 001 < 001 < - 001 < 001 < 001
02/10/88 < 0.01

02/10/88 < .01

05/10/88 0.01 < 0.01 < 0.01 < 001 < 001 < 001 < 001 < 001
08/10/88 0.01 < 0.01 < 0.01 < 001 < 001 < 0.01 < 0.01 < 0,01
11/03/88 0.03 0.03 < 003 < 003 < 003 < - 003 < 003 < 003
03726/90 . 03/27/90 < 001 < 001 < 001 < 001 < 001 < 001 < 001
06/18/90 < 001 < 001 < 001 < 0.0] < 001 < 001 < 001
09/24/90 < 001 < 001 < 0.01 < . 001 < 001 < 0.0 < 001
12/20/50 < 001 < 001 < 001 < 001 < 001 < 001 < 00
03/18/91 < 0.01 < 0.0t < 001 < 001 < 0.01 < 0.01 < 001 < 001
06/13/01 < 001 < 001 < 001 < 001 < 001 < 0.1 < 001 < 001
09/19/91 < 0.01 < 0.01 < 001 < 001 < {01 < 001 < 0.0} < 0.01 < 0.01 < 00 < 0,01
12/03/91 < 001 < 0.01 < 001 < 001 < 001 < 001 < 0.0l < 001 < 001 < 0M < 001
12/03/91 dup : < 001

12/03/91 trip < 001

rab\quanextaMables\gqap_cn.wkl

11-Feb-92



GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Copyer, dissolved (mg/l)

SAMPLED EQUIP. TRIP
FROM - TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK
10/17/86 < 0.01 < 0.01 ' < 0.01 < 0.01 < 0.01
0311787 03/12/87 < 0,01 < 0.01 < 0.01 .03 < 0.01
05/18/87 05/19/87 < 0.01 < 001 < 0,01 < .01
08/18/87 08/19/87 < 0.01 < 0.01 < 0.01 < 0.01
11/12/87 < 0.01 < 0.01 0.03 < 0.01
02/10/88 < 001 < (01 < 001 < 001 < 001
02/10/88 < 0.01
02/10/88 < 0.01
05/10/88 < 0,01 plugged < 0.01 < 0.01 < 0.01
08/10/38 < 001 < 001 < 001 < 001
11/03/88 ’ < 0.03 < 0.03 < 0.03
03726/90 03/27/90 < 0.01 < 0.01 < 0.01 0.01 0.02
06/18/50 < 001 < 001 < 001 < 001 < 001
09724/90 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
12/20/90 < 0.01 < 0.01 < 0,01 < 0.01 < 0.0t
03/18/91 < 0.01 < 0.01 < 0.01 < 0,01 < 001 <« 0.01
06/13/01 < 001 < 001 < 001 < 0.01 0.02
09/19/41 < 001 < 0.01 < 0.01 < 0.01 0,01 < 0.01 < 0,01 < 0.01
12/03/91 < 0.01 < 0.01 < 0.01 < 0.01 0.01 < 0.01 < 0.01
12/03/91 dup '

12/03/91 wip
2

rabvquanexiaMables\gqap_cu.wkl
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GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Chremium, dissolved (mg/l)

SAMPLED
FROM - TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 12.B 12-C 13-A
10/17/86 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
03/11/87 03/12/87 < 005 < 005 < 005 < 005 < 005 < 005 < 005 < D05
05/18/87 05/19/87 < 005 < 005 < 005 < 005 < 005 < 005 < 005
08/18/87 08/19/87 < 0.05 < 0.05 < 0,05 L4 0.05 < 0.05 < 0.05 < 0.05
11/12/87 < 005 < 003 < 005 < 005 < 005 < 003 < 005
02/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
05/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
08/10/88 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
11/03/88 < 0.08 < 0.08 < 0.08 < 0.08 < 0,08 < 0.08 < 0.08 < 0.08
03/26/50 03/27/50 0.06 < 005 < 005 0.05 < 005 < 003 < 005
06/18/50 0.06 < 005 < 005 < 005 < 005 < 0.5 < 005
06/18/90 dup 0.06 0.06
06/18/90 trip 0.06 0.06
06/18/90 quad 0.08 0.08 )
09/24/90 < 005 < 005 < 005 < 005 < 005 < 005 < 005
09/24/90 dup
09/24/90 trip
12/20/90 < 005 < 005 < 005 < 005 < 005 < 005 < 005
03/18/91 < 0.05 < 0.05 < 0.05 < 005 < 0.05 < 0.05 0.05 0,05
06/13/91 < 005 < 005 < 005 < 005 < 005 < 005 0.05 < D05
06/13/91 dup < 005
06/13/91 trp < 0.05
09/19/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.05 < 0.05
12/03/91 < 005 < 005 < 005 < 005 < 005 < 005 < 005 < 005 < 005 0.05 < 005

rabyvquanexaMables\gqap_cr.wkl

11-Feb-92



GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Chremium, dissolved (mg/1)

SAMPLED EQUIP. TRIP
FROM - TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK
10/17/86 < 005 < (.05 < 005 < 005 < 0.05
03/11/87 03/12/87 < 005 < 005 < 005 < 005 < 005
05/18/87 05/19/87 < 005 < 005 < 005 < 005
08/18/87 08/19/87 < 0.05 < 005 < 005 < 0.05
HAYET < 005 < 005 < 005 < 005
02/1(/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
05/10/38 < 0.05 plegged < 005 < 0.05 < 005
08/10/83 < 005 < 005 < 005 < 0.05
11/03/88 < 0.08 < 0.08 < 008
03/26/90  03/27/90 < 005 < 0.05 < 0.05 < 005 < 005
06/18/90 0.08 < 005 < 005 0.08 < 005
06/18/90 dup
06/13/90 trip
06/18/90 quad
09724190 < 005 < 005 < 005 < 005 < 005
09/24/90 dup < 005
09/24/90 trip < 005
12/20/90 < 005 < 005 < 003 < 005 < 005
03/18/91 < 005 0.05 < 005 < 0.0 < 005 < 005
06/13/91 < 005 0.05 < 005 < 005 < 005
06/13/91 dup ’

06/13/91 trip
091991 < 005 0.05 < 005 < 005 < 0.05 < 005 < 005 < 005
12/03/91 < 005 0.05 < 005 < 005 < 005 < 005 < 005

2

rab\quanexiaMables\gqap_cr.wkl
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GROUND WATER MONITORING DATA
Ground Water Quality Assessment Pian Monitoring

1,1-Dichloroethane (ug/l)

SAMPLED

FROM- TO 1 1B 1-C 6-A 9 11-A 11-B 11D 12-A
10/17/86 (note 1) < 7 & 6 Z
12/22/86 < 1 3.0 5.1

12/22/86 < 1 1.4 49

12/22/36 1.6 47 :
031187 0312487 < 1 < 1 < 1 4 1 1
05/18/87 0511987 < 3.0 2.1 1 1
05/18/87 05/19/87 2.2

05/18/87 05/19/37 23

08/18/87 08/19/87 < 1 99 6.1 1 1
08/18/387 08/19/37 52

08/18/87 08/19/37 47

11112487 < 1 41 53 1 1
11712/87 55

11/12/87 52

02/10/38 < 1 BROKE BTL 15 1 1
02/10/88 1.8

02/10/38 < 1

05/10/88 < 1 42 1.0 3.4 1 1
05/10/83 35

05/10/88 3.8

08/10/88 < 1 42 37 3.0 1 1
08/10/38 58 3.6

08/10/88 53 3.7

11/03/38 < 1 70 < 1 45 1 1
11/03/88 45

11/03/38 44

03726190 0372190 < 1 2 < 1 1 1
06/18/90 < 1 3 3 1 1
06/13/90 dup 3

06/18/90 trip 3

06/18/90 quad 3

09/24/90 < 1 2 3 1 1
09/24/90 dup 2

09/24/90 trip 2

12/20/90 < 1 2 3 1 1
12/20/50 dap 3 3

12/20/90 trip 3 4

03/18/91 < 1 4 3 1 1
03/18/91 dup 4 4

03/18/01 trip 3 3

06/13/91 < 1 4 4 1 1
06/13/91 dup 5 4

06/13/91 trip 4 4

09/19/91 < 1 < 1 < 1 a5 5 4 1 1
09/19/81 dup 5 4

09/19/91 trip 5 4

12/03/91 < 1 < I < 1 39 11 <. 1. 1 1
12/03/91 dup 34 it < 1

12/03/91 trip 3z 12 < 1

NOTE 1: The 10/17/86 volatile organic data is also listed ender the VOA scan

rab\quanex‘aMables\gqap_dca. wkl 1

11-Feb-92



SAMPLED

FROM -

TO

GROUND WATER MONITORING DATA

Ground Water Quality Assessment Pian Monitoring
1,1-Dichloroethane (ug/l)

13-A

13-B

14-A

15-A

16-A

17-A

10/17/86 (note 1)

12/22/36
12/22/86
12722786
03/11/87
05/18/87
05/18/87
05/18/87
08/18/87
08/18/87
08/18/87
11/12/87
1£/12/87
11/12/87
02/10/88
02/10/83
02/10/88
05/10/38
05/10/88
05/10/88
08/10/88
08/10/38
08/10/88
11/03/88
11/03/38
11/03/38
03/26/90
06/18/90

03/12/87
05/19/87
03/1%/87
05/19/87
08/19/87
08/19/87
08/19/87

03/27/90

06/18/90 dup
06/18/90 trip
06/18/90 quad -

09/24/90

09/24/90 dup
09/24/50 trip

12/20/90

12/20/90 dup
12/20/90 trip

03/18/91

03/18/91 dup
03/18/91 trip

06/1351

06/13/91 dup
06/13/91 trip

09/19/91

09/19/91 dup
09/19/91 trip

12/03/91

12/03/91 dup
12/03/1 trip

rab\quanexaMables\gqap_dca.wkl

A

plugged

1.1

12
14
1.1
1.2

1i-Feb-52



SAMPLED

FROM -

TO

GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

1,1-Dickloroethane (ug/l)

EQUIP. TRIP
17-B BLANK BLANK

T10/17736 (note 1)

12/22/86
12/22/86
12/22/86
03/11/87
05/18/37
05/18/87
05/18/87
08/18/87
08/18/87
08/18/87
11/12/87
11112/87
11/12/87
02/10/38
02/10/38
02/10/38
05/10/88
03110/83
05/10/38
08/10/88
08/10/38
08/10/88
11/03/38
11/03/88
11/03/28
03/26/90
06/18/50

03/12/87
05/19/87
05/19/87
05/19/87
08/19/87
08/19/87
08/19/87

03/27/90

06/18/90 dup
06/18/90 trip
06/18/90 quad

09/24/50

09/24/90 dup
09724/90 trip

12/20/90

12/20/90 dup
12/20/90 trip

03/18/%1

03/18/91 dup
03/181 trip

-06/13/91

06/13/91 dup
06/13/1 trip

09/19/91

09/19/91 dup
09/19/91 trip

12/03/91

12/03/91 dup
12/0391 trip

< 2

rab\quanexiaiMables\ggap_dea wkl
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SAMPLED

GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Lead, dissolved (mg/l)

FROM - TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 12-B 12-.C 13-A
10/17/86 < 0,05 < 005 < 003 < 005 < 005 < 0.05 < 005
03/11/87 03/12/87 < 005 0.05 < 005 < 005 < 005 < 005 < 005 < 005
05/18/87 05/19/87 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05
08/18/87 08/19/87 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05
11/12/87 < 005 < 003 < 005 < 005 < 005 < 005 < 005
02/10/88 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05
05/10/88 < 005 < 005 < 005 < 005 < 005 < 005 < 005 < 0.05
08/10/88 < 0,05 < 005 < 005 < 005 < 005 < 005 < 005 < 003
11/03/88 < 005 < Q.05 < 005 < 005 < 005 < 005 < 005 < 005
03/26/50 032790 < 005 < 005 < 005 < 005 < 005 < 0.05 < 005
06/18/90 < 0.05 < 0.05 < 0.05 < Q.05 < 0.05 < 0.05 < 0.05
09/24/90 < 005 < 005 < 005 < 005 < 005 < 003 < 005
12/20/90 <  0.05 < 005 < 005 < (05 < 005 < 005 < 005
0311891 < 005 < 005 < 005 < 005 < 005 < 005 < D05 < 005
06/13/91 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05 < 0.05
09/19/91 < 005 < 005 < 0035 < 005 < 005 < 005 < 005 < - 0.05 < 005 < 005 < 005
12/03/91 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0,05 < 0.05

rab\quanexiaMables\gqap_pb.wk1

11-Feb-92



GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Lead, dissolved (mg/1)

SAMPLED ) EQUIP, TRIP
FROM - TOC 13-B 13-C 14-A 15-A, 16-4 17-A 17-B BLANK BLANK
10/17/86 < 005 < 0035 < 005 < 005 < 005
03/11/87 03/12/87 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
05/18/87 05/19/87 < 0.05 < 0.05 < 0.05 < 0.05 '
08/18/87 08/19/87 < 0.05 < 0.05 < 0.05 < 0.05
11/12/87 < 005 < 005 < 005 < 005
02/10/88 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
05/10/88 < 0.05 plugged < 0.05 < 0.05 < 0.05
0810/88 < 0.05 < 0.035 < 0,05 < 0.05
11/03/88 < 0.05 < 0.05 < 0.05
03/26/90 03/27/90 < 005 < 003 < 005 < 005 < 005
06/18/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
09/24/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
12/20/90 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
0371891 < 005 < 005 < 005 < 005 < 005 < 005
06/13/91 < 005 < 005 < 005 <  0.05 < 005 :

09/19/91 < 0.05 < 0.05 < 0.05 < 0,05 < Q.05 < 0.05 < 0.03 < 0.05
12/03/91 < 0.05 < 0,05 < 0.05 < 0.05 < .05 < 0.05 < 0.05.
2

rab\quanex’aMables\gqap_pb.wk1

11-Feb-92



GROUND WATER MONITORING DATA
Ground Water Quality Assessment Plan Monitoring

pH (field) (standard pH units)

SAMPLED

FROM - TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D i2-A 12-B - i2-C 13-A 13-B 13-C 14-A 15-A 16-A _ 17-A___17-B
10/17/86 0.00 157 156 742 1.54 136 1.11 71.34 7.04 7.435

03/11/87 03/12/87 - 6.61 6.40 5.96 6.65 6.55 6.60 6.62 748 1.37 1.20 7.64

03/18/87 05/19/87 1056 742 711 6,95 748 121 6.84 71.00 6.80 .33

08/18/87 08/19/87 142 7.34 1.29 7.34 7.39 7.26 7.05 6.90 6.99 1.47

11/12/87 7.48 7.34 7.33 759 7.50 7.23 1.06 7.21 7.07 1.54

02/10/88 732 1.57 742 143 1.66 7.41 7.15 725 7.28 137

05/10/88 747 T.07 7.04 6.88 1.07 715 6.09 1.01 6.97 plugged .11 7.04

08/10/88 724 6.94 732 T.20 7.20 7.24 7.20 679 6.93 739 1.38

11/03/38 7.45 7.08 7.51 7.73 7.50 7714 7.56 1.26 135 1.56 746

03/26/90 0372790 695 6.8% 6.96 701 120 7.00 6.58 6.52 7.14 6,88

06/18/90 132 6,97 7.02 721 745 122 6.97 718 7.26 T.10

09/24/90 7.28 7.22 7.22 1.2t 7.44 7.23 7.18 134 1.4 7.07

12/20/90 6.98 6.82 697 673 117 7.20 6.65 6.38 7.39 715

03/18/91 115 6.84 6.88 7.04 7.18 7.02 136 6.67 6.95 T.19 127 7.14

06/13/91 697 7.14 716 721 721 7.20 735 6.99 6.97 7.10 7.33 71.09

09/19/91 715 707 714 669 6,97 6.96 .03 7.00 7.01 129 6.80 6.92 1.07 701 700 698 7.05
12/03/91 690 633 677 659 6.77 6,79 6.6} 7.09 6,94 102 6,18 6.61 7.14 6.94 696 639 690

11-Feb-92
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GROUND WATER MONITORING DATA
Ground Water Quality Assessment Plan Monitoring

Selenium, dissolved (ug/l)

SAMPLED
FROM - TO 1 1-B 1-C 6-A 9 11-A 11-B 11-b 12-A 12-B 12-C 13-A
10/17/86 < 2.0 < 2.0 < 20 < 2.0 < 2.0 < 2.0 < 2.0
03/11/87 03/12/87 < 2.0 < 2.0 < 2.0 < 2.0 < 20 3.0 < 2.0 < 2.0
05/18/87 05/19/87 < 2.0 < 2.0 < 2.0 < 2.0 < 20 < 2.0 < 2.0
05/18/87 05/19/87 < 20
05/18/87 05/19/87 . < 2.0
OB/18/87 08/19/87 < 20 S 2.0 < 2.0 < 2.0 < 20 < 20 < 20
11/12/87 < 2.0 < 20. < 2.0 < 2.0 29 < 2.0 < 2.0
02/10/88 24 ’ < 2.0 < 2.0 < 2.0 10 < 2.0 < 20
02/10/88 . 11
02/10/88 11
05/10/88 < 20 < 2.0 < 20 < 20 < 20 < 20 < 2.0 < 20
08/10/88 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
11/03/88 < 2.0 < 2.0 < 20 < 2.0 < 20 < 20 < 2.0 < 20
03226/90 03/27/90 2.6 < 20 < 2.0 < 2.0 < 2.0 < 2.0 < 20
06/18/90 < 2.0 < 20 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
06/18/90 dup < 20 ‘
06/18/90 trip < 2.0
06/18/90 quad < 2.0
09/24/90 < 2.0 < 20 <« 20 < 2.0 < 2.0 < 2.0 < 2.0
12/20/90 < 2.0 < 2.0 < 2.0 < 2.6 < 2.0 < 2.0 < 2.0
122090 dup
12/20/90 tip
03718091 < 20 < 2.0 < 20 < 2.0 < - 20 < 2.0 < 2.0 < 20
06/13/91 < 2.0 ‘ < 2.0 < 2.0 < 20 < 2.0 < 2.0 < 2.0 < 2.0
09/19/91 < 2.0 < 2.0 < 2.0 < 2.0 < 20 < 2.0 < 20 < 2.0 < 2.0 < 2.0 < 2.0
12/03/91 < 2.0 < 2.0 < 2.0 < 2.0 < _ 2.0 < 2.0 < 20 < 2.0 < 20 < 20 @ < 2.0

1 11-Feb-92
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GROUND WATER MONITORING DATA _
Ground Water Quality Assessment Plan Monitoring

Seleninm, dissolved (ug/l)

SAMPLED EQUIP. TRIP
FROM - TO 13-B 13-C 14-A 15-A, 16-A 17-A .17-B BLANK BLANK
10/17/36 < 2.0 < 2.0 < 2.0. < 2.0 < 2.0
03/11/87 03/12/87 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
05/18/87 05/19/87 < 2.0 < 2.0 < 2.0 < 2.0
05/18/87 05/19/87
05/18/87 05/19/87
08/18/87 08/19/87 < 2.0 < 20 < 2.0 < 2.0
11/12/87 < 2.0 < 20 < 20 < 2.0
02/10/88 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
02/10/88 ’

02/10/88
05/10/88 < 2.0 plugged < 2.0 < 2.0 < 2.0
08/10/88 < 2.0 < 2.0 < 2.0 < 2.0
11/03/88 < 2.0 2.4 < 2.0 < 20 ‘
03/26/50  03/27/90 < 20 . < 2.0 < 20 < 20 < 2.0
06/18/90 < 20 < 2.0 < 2.0 o= 20 <« 2.0
06/13/90 dup
06/18/90 trip
06/18/30 quad :
09/24/50 < 2.0 . 2.5 < 2.0 < 20 < 20
12/20/90 < 2.0 < 2.0 < 2.0 < 2.0 < 20
12/20/90 dup < 2.0
12/20/90 trip < 2.0
03/18/91 < 20 < 2.0 < 2.0 < 2.0 < 20 < 2.0
06/13/91 < 2.0 < 2.0 < 2,0 < 2.0 < 2.0
09/19/91 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 20 < 2.0 < 2.0
12/03/91 < 2.0 < 20 < 2.0 < 2.0 < 2.0 < 2.0 < 20

2 : : ~ 11-Feb-92

rab\quanexhaMabledgqap_se.wkl



GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring

Silver, dissolved (mg/t)

SAMPLED

FROM - TO 1 1-B 1-C 6-A 9 11-A 11-B 11-D 12-A 12-B 12-C 13-A
10/17/36 < (.01 < 001 < 001 < 001 < 001 < (.01 < 001
03/11/87 03/12/87 < 0.01 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < o.M
05/18/87 05/19/87 < 0.0 < 0,01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
08/18/87 08/19/87 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
11/12/87 < 0.01 < 0.01 < 0.01 < 0.01 0.01 < .01 < 0.01
02/10/88 < 0.01 < 0.01 < 0,01 < 0.01 < 0.01 < 0.01 < 0.01
05/10/38 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
08/10/88 < 0.01 < .01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
11/03/88 < 0.01 < 0.01 < 0.01 < 0.01 < 0.1 < 0,01 < 0.01 < 0.01
03/26/90 03/27/90 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
06/18/30 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
09/24/90 < 0.01 < 0.01 < 0.01 < 0.01 < 001 < 0.01 < 0.01
12/20/00 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01 < 0.01 < 0.01
03/18/91 < 0.01 < 0,01 0.01 < 0.01 0.01 < 0.01 < 0.01 < . 00
06/13/91 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
06/13/91 dup < 0.01 < 0.01

06/13/9% trip < 001 < om

09/19/91 < 0,005 < 0,005 < 0.005 < 0005 < {.005 < 0,005 < 0,005 < 0.005 < 0.005 < 0,005 < 0,005
12/03/91 < D.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0,005 < 0.005 < D005 < 0.005 < {005 < 0.005

rab\quanexiaables\ggap_ag.wkl

11-Feb-92



GROUND WATER MONITORING DATA
Ground Water Quality Assessment Plan Monitoring

Silver, dissolved (mg/l)

SAMPLED ) EQUIP. TRIP
FROM - TO 13-B 13-C 14-A 15-A 16-A 17-A 17-B BLANK BLANK
10/17/86 < 001 < 0.01 < 00 < 001 < 001
03/11/87 03/12/87 < 001 < 001 < 001 < 001 < 001
05/18/87 05/19/87 < 001 < 001 < 001 < 001
08/18/37 08/19/87 < 001 < 001 < 001 < 0.01
11/12/87 < 001 < 0,01 < 001 < 001
02/10/88 < 001 <. 001 < 001 < 001 < 001
05/10/88 < 001 plugged < 0.01 < 0.01 < 0.01
03/10/88 < 001 < 001 < 001 < 001
11/03/88 < 001 < 001 <+ 001
03/26/90 03/27/90 < 001 < 001 < 001 - < 001 < 001
06/18/90 < 0.01 < 001 < 001 < 001 < 001
09/24/90 < 001 < 001 < 001 < 001 < 001
12/20/20 <  0.01 < 001 < 001 < 001 < 001
03/18/91 < 001 <  0.01 < 001 < 001 < 001 < 001
06/173/91 < 001 < 001 < 001 < 001 < 001
06/13/91 dup
06/13/91 wrip
09/19/91 < 0005 < 0.005 < 0.005 < 0,005 < 0005 < 0.005 < 0.005 < 0.005
12/03/91 < 0,005 < 0.005 < 0.005 < 0,005 < 0005 < - 0.005 < 0,005

i
2

rab\quanexta’Nables\gqap_ag,wkl

11-Feb-92



GROUND WATER MONITORING DATA
Ground Water Quality Assessment Plan Monitoring

Specific Conductivity (field) (amhbos/cm)

- SAMPLED EQUIP.  TRIP
FROM-___TQ 1 1B _1-C_ 6A 9 1A 1B 13D 12-A  12B  12-C13-A  13B 13C  14.A_ 15.A_ 16-A__17-A__17-B BLANK BLANK
10/17/36 : 2300 12000 1200 810 1300 1400 2300 1400 1600 1200 67 65
03/11/87. 03/12/87 2210 1130 1450 1340 887 1210 1410 2240 1500 1650 1450 122 117
05/18/87 05/19/87 2194 1803 1661 908 1355 1555 2372 1606 1952 1328
08/18/87 08/19/87  16% 1746 1955 842 1280 1446 2080 1662 1825 1630
11/12/87 1991 17T 1388 879 1475 1606 2651 1993 1912 1644
02/10/88 1745 1758 1676 859 1212 1550 2161 1799 1714 1638
05/10/88 1939 2557 1387 1791 904 1343 1494 2383 1499 plogged 1663 1657
08/10/88 1712 2599 1888 1010 924 1907 1475 2453 1512 1135 1829
11/03/38 1834 2482 1702 1669 900 1476 1412 2530 1880 1264 1612
03/26/90. 0312790 1333 1295 1452 703 1258 124 1141 1536 473 1050
06/18/90 1659 1830 2126 956 1719 1508 1990 1987 665 1650
09/24/90 1563 1695 2058 982 1665 1386 1950 1978 792 1617
1212050 1575 1884 1986 1030 1817 1442 1969 1999 1219 1699
031891 1407 1954 2101 991 1842 1432 1618 1901 2011 637 1029 1509
0671391 1404 1994 2280 1046 1736 1322 828 I724 1987 687 830 1366
09/19/91 808 1404 1004 2334 1809 2228 1044 1557 1299 810 1560 1622 631 738 1594 1059 640
12/0391 738 1305 912 1393 1262 2040 976 717 1236 1489 1601 1610 646 541 1546 951 665
11-Feb-02

ral\quanex‘aMables\gqap_spe.wki



GROUND WATER MONITORING DATA

Ground Water Quality Assessment Plan Monitoring
Annual Paramefers (mg/[)

Well Date Chloride Sulfate Manganese Tron
I 10/17/86 130.00 2400.00 1.10 3.50
1 11/12/87 65.00 900.00 0.84 4.80
1 11/03/88 150.00 674.00 0.59 6.30
T 06/18/90 76.00 744.00 0.61 420
1 09/19/91 27.00 102.00 0.25 2.60
1B 09/19/91 203.00 258.00 0.10 3.00
1C 09/19/91 10000 85.00 0.04 2.20
6-A  11/03/88 85.00 1380.00 0.11 2200
09/19/91 383.00 595.00 0.17 20.00
11-A - 10/17/86 36.00 880.00 0.27 0.10
11-A 11/12/87 57.00 690.00 0.62 2.60
11-A - 11/03/88 60.00 823.00 046 0.84
11-A  06/18/30 97.00 886.00 0.52 2.30
11-A 09/19/91 123.00 743.00 .38 091
11-B 10/17/86 37.00 920.00 031 1.50
11-B  11/12/87 99.00 800.00 0.42 2.60
11-B - 11/03/88 61.00 837.00 035 0.57
11-B  06/18/90 134.00 900.00 049 5.00
11-B 09/19/51 190.00 1080.00 430 047
11D 10/17/86 48.00 150.00 0.05 1.70
11-D  11/12/87 55.00 120.00 0.04 1.90
11-D  11/03/88 65.00 134.00 0.04 2.60
11-D  06/18/90 66.00 176.00 Q.06 2.80
11-D 09/19/91 63.00 228.00 3.20 0.05
12-A 10/17/86 35.00 540.00 0.03 <0.01
12-A 1171287 62.00 370.00 0.03 0.04
12-A 13/03/88 59.00 637.00 <001 <0.01
12-A  06/18/90 74.00 824.00 G006 <0.01
12-A 09/19/91 82.00 681.00 0.07 <0.01
12-B  10/17/86 69.00 540.00 0.10 3.40
12-.B  11/12/87 66.00 540.00 0.13 4.40
12-B 11/03/88 63.00 547.00 0.11 3.60
12-B  06/18/90 65.00 606.00 0.16 4.50
128 09/19/91 60.00 ©576.00 (.09 5.30
13-A  10/17/86 4500 2900.00 0.96 6.10
13-A 11/12/87 42.00 1330.00 087 6.30
13-A 11/03/88 - 67.00 1250.00 0281 6.10
13-A  06/18/90 56.00 698.00 092 9.00
13-A  09/19/91 24.00 164.00 0.79 9.80
13- B 10/17/86 39.00 860.00 022 430
13-B  11/12/87 62.00 890.00 631 - 770
13.B  11/03/88 58.00 992.00 0.25 850
13-B  06/18/90 151.00 $70.00 031 7.00
138 09/19/91 110.00 733.00 020 7.50
14-A  10/17/86 -140.00 610.00 0.12 11.00
14-A  11/12/87 130.00 390.00 0.16 21.00

rab\quanex’atables\zqap_ann.wki

21-Feb-92



GROUND WATER MONITORING BATA
Ground Water Quality Assessment Plaz Moniloring
Annual Parameters (mg/I)

Well Date. Chloride Sulfate Manganese . Iron
15-A  11/03/88 38.00 460.00 <001 <0.01
15-A  06/18/90 - 11.00° 74.00 <001 <.
15-A 09/19/91 10,00 121.00 <001 0.04
16-A  10/17/86 37.00 500.00 0.18 0.05 -

16-A  11/12/87 73.00 610.00 .08 0.07
16-A  06/18/90 70.00 759.00 0.08 <0.01
16-A  09/19/91 109.00 1000.00 032 <0.01
17A  09/19/91 90.00 207.00 0.24 1.10

178 09/19/91 31 46.00 0.02 1.50
EQPBLK 10/17/86 6.20 <5 <0.01 <0.01
EQP BLK  11/12/87 <1 <5 <0.01
EQPBLK 06/18/90 <2 <5 < 0.01 <001
EQPBLK 09/19/91 2 <5 < 0.01 <001
TRPBLK 10/17/86 3.80 <5 < 0,01 <0.01
TRP BLK  11/12/87 1.90 <5 <00 < (.01
TRPBLK  06/18/%0 <2 <5 < 0.01 <001
TRPBLK 09/19/61 <2 <5 <001 < 0.01
EPA STD 250 250 0.05 03

rab\quanexiaMables\ggap_ann. wkl

21-Feb-92



GROUND WATER MONITORING DATA
Ground Water (uality Assessment Plan Monitoring
Additional Cations and Anions (mg/L)) Third Quarter 1991

Sodium Potassium Calciom  Magnesium Alkalinity Carbonate
Well Date Dissolved Dissolved Dissolved Dissolved _ Bicarbonate Alkalinity
i 09/19/91 67 56 105 11 333 <2.0
iB 05/19/91 130 8.3 179 33 306 <20
1C 09/19/91 63 48 120 29 346 <20
6A 09/15/91 284 5.5 338 19 321 <2.0
11A 09/19/91 107 97 277 30 176 <20
11B 09/19/91 127 30 436 47 146 <2.0
11D 09/19/91 20 2.8 151 40 292 <2.0
124 09/19/91 63 7.2 293 42 203 <2.0
12B 09/19/91 38 2.6 230 57 220 <2.0
12C 09/19/91 16 3.4 125 20 277 <20
13A 09/19/91 34 5.8 291 48 850 <2.0
13B 09/19/91 92 6.4 301 51 219 <20
13C 09/19/91 11 2.1 84 28 234 <2.0
154 09/19/91 19 3.8 124 15 270 <2.0
16A 09/19/91 72 31 342 34 102 <20
17A 09/19/91 57 4.5 171 19 219 <2.0
17B 09/19/91 0.6 2 91 29 292 <2.0
TRPBLK  09/19/91 <0.50 <0.50 <0.50 <0.50 <20 <20
EQPBLK  09/19/91 <0.50 <0.50 <0.50 <0.50 <20 <2.0
ber (quanex) rab - guan-tl .wkl 20515.01 Printed: 13-Feb-92
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First Quarter 1991 Statistical Evaluations



ARSENIC

Well 1
BACKGROUND
Date Actual X x2 delta delta?
23-Dec-83 <1 0.5 0.25 0.5 0.25
14-Mar-84 <10 5 25 5 25
20-Jun-84 1 1 1 0.5 0.25
27-Sep-84 ND(1) 0.5 0.25 0.5 0.25
24-Sep-85 <1 0.5 0.25 0.5 0.25
23-Oct-85 44 44 19.36 0.05 0.0025
17-0ct-86 <2 i 1 H 1
11-Mar-87 <1 0.5 0.25 0.3 0.25
18-May-87 <2 1 i 1 i
18-Ang-87 <2 1 1 1 1
12-Nov-87 <2 1 1 1 1
10-Feb-88 <2 i 1 1 |
09-May-88 <2 1 1 1 1
10-Aug-88 <2 1 1 1 1
03-Nov-88 <2 1 1 1 1
26-Mar-90 <2 ] 1 1 1
18-Jun-90 <2 - 1 i 1 1
24-Sep-90 <2 i 1 1 1
20-Dec-90 <2 1 1 1 1
© 18-Mar-91 <1 0.5 0.25 0.5 0.25
BACKGROUND:

n= 20

SUM(x) 24.9000

SUM(x2) 58.6100

SUM(delta2) 38.5025

MEAN= "~ 1.2450

LLVOM= 0.4813

VAR(x)=S2= = 2.1286

s2/n= ©0.1064

W= 0.4813

df= 19

t= 2.539

alpha= 0.01

dem \ quanex \ a:ttesbO0\qt904as. wk1 \ 20515.01 1 printed 11-Feh-92



FOREGROUND
ARSENIC, WELL 11A

Date Actual X x2 delta delta2
20-Dec-90 5.3 5.3 28.09 0.05 0.0025
18-Mar-91 24 2.4 5.76 0.05 0.0025
18-Mar-91 2.6 26 6.76 0.05 0.0025
18-Mar-91 2.9 2.8 8.41 0.05 0.0025
FOREGROUND:
: n= 4 BACKGROUND:
SUM() 13.2000 n= 20
- SUM(x2) 49.0200 df= 19
SUM({delta2) 0.0100 t= 2.539
MEAN= 3.3000 W= 04812812
LILVOM= 0.0006 MEAN= 1.245
VAR(x)=$2= 1.8211 STATISTIC:
s2/n= 0.4553 alpha= 0.01
W= ' 0.4553 t{star)= 2.123
d.f= 3 © t{sub-g)= 3512
t= 4.541 ' t(star) < t(sub-c)
alpha= 0.01 | Accept Ho ' |
FOREGROUND
ARSENIC, WELL 1iB :
Date Actual X x2 delia delta2
20-Dec-90 4.6 4.6 21.16 0.05 0.0025
18-Mar-91 3.0 3.0 9 0.05 0.0025
18-Mar-91 34 34 11.56 0.05 0.0025
18-Mar-91 3.1 3.1 9.61 0.05 0.0025
FOREGROUND: :
n= 4 BACKGROUND:
SUM(R) 14.1000 n= 20
SUM(x2) 51.3300 d.f= 19
SUM(delta2) 0.0100 . = 2.539
MEAN= 3.5250 W= 0.4812812
LLVOM= 0.0006 MEAN= 1.245
VAR(x)=52= 0.5436 STATISTIC:
s2/n= 0.1359 alpha= 0.01
W= 0.1359 t(star)= 2.902
d.f= 3 t(sub-c)= 2.980
= 4.541 t(star) < i(sub-c)
alpha= 0.01 1 Accept Ho |

dem \ quanex \ a:itestG\gt904as.wk1 \ 20515.01 2 ' ' printed 11-Feb-92



FOREGROUND

ARSENIC, WELL 11D
Date Actual X x2 delta delta2
20-Dec-90 6.5 6.5 42.25 0.05 0.0025
18-Mar-91 5.6 5.6 31.36 0.05 0.0025
18-Mar-91 54 54 29.16 0.05 0.0025
18-Mar-91 5.4 54 29.16 0.05 0.0025
FOREGROUND:
n= 4 BACKGROUND:
SUM(x) 22.9000 n= 20
SUM(x2) 131.9300 df= 19
SUM(delta?) 0.0100 t= 2.539
MEAN= 5.7250 W= 0.4812812
LLVOM= 0.0006 MEAN= 1.245
VAR(x)=S2= 0.2769 STATISTIC:
s2/n= 0.0692 alpha= 0.01
W= 0.0692 t(star)= 6.038
d.f= 3 t{sub-c)= 2.791
t= 4541 t(star >or= t(sub-c)
alpha= 0.01 1Reject Ho in favor of Hi |
FOREGROUND
ARSENIC, WELL 128
Date Actual X x2 delta delta2
20-Dec-90 1.7 7.7 59.29 0.05 0.0025
18-Mar-91 64 6.4 40.96 0.05 0.0025
18-Mar-91 7.0 7.0 49 0.05 0.0025
18-Mar-91 6.6 6.6 43.56 0.05 0.0025
FOREGROUND:
n= 4 BACKGROUND:
SUM(x) 27.7000 n= 20
SUM(x2) 1928100 df= 12
SUM({delta?) 0.0100 t= 2.539
MEAN= 6.9250 W= 0.4812812
LLVOM= 0.0006 MEAN= 1.245
VAR(x)=S82= 0.3303 STATISTIC:
s2/n= 0.0826 alpha= 0.01
W= 0.0826 t{star)= 7.564
d.f= 3. t(sub-c)= 2.832
= 4,541 t(star >or= t(sub-c}
alpha= 0.01 l Reject Ho in favor of Hi I

dem \ quanex \ a:ttestOgt904as.wk1 \ 20515.01 3 printed 11-Feb-92



FOREGROUND
ARSENIC, WELL 134

Date Actual X x2 delta delta2
20-Dec-90 2.7 2.9 7.29 0.05 0.0025
18-Mar-91 4.0 4.0 16 0.05 0.0025
18-Mar-91 6.0 6.0 36 0.05 0.0025
18-Mar-91 5.9 59 34.81 0.05 0.0025
FOREGROUND:
n= 4 BACKGROUND:
SUM(x) 18.6000 n= 20
SUM(x2) 04.1000 di= 19
SUM(delta2) 0.0100 : t= 2.539
MEAN= 4.6500 W= 04812812
LLVOM= 0.0008 . MEAN-=- 1.245
VAR(x)=82= 2.5378 STATISTIC: .
s2/a= 0.6344 ] alpha= 0.01
W= 0.6344 t(star)= 3.224
df= 3 * t(sub-c)= 3.677
t= 4.541 t(star} < t(sub-c)
alpha= 0.01 |
FOREGROUND
ARSENIC, WELL 13B
Date Actual X x2 delta deita2
20-Dec-90 - 57 5.7 . 3249 0.05 0.0025
18-Mar-91 52 52 27.04 0.05 0.0025
18-Mar-91 4.8 438 23.04 0.05 0.0025
18-Mar-91 50 5.0 25.00 0.05 0.0025
FOREGROUND:
n= 4 BACKGROUND:
SUM(x) 20.7000 n= 20
SUM(2) 107.5700 df= 19
SUM(delta2) 0.0100 1= 2.539
MEAN= 5.1750 W= 04812812
LLVOM= 0.0006 MEAN= 1.245
VAR(x)=S2= 0.1503 STATISTIC:
s2/n= 0.0376 alpha= 0.01
W= 0.0376 * {(star)= 5.456
d.f= 3 t(sub-c)= 2.684
= 4.541 t(star >or= t(sub-c)
alpha= 0.01 |Reject Hoin favorof Hi ]

dem \ quanex \ a:ttlesfINgt904as. wk1 1 20515.01 5 printed 11-Feh-92



1,1-DCA

Well 1
BACKGROUND
Date Actual X x2 delta delta2
24-Sep-85 <1 0.5 0.25 0.5 0.25
17-Oct-86 <2 1 1 1 1
22-Dec-86 <1 0.5 0.25 0.5 0.25
22-Dec-86 : <1 0.5 - 0.25 0.5 0.25
11-Mar-87 <1 0.5 0.25 0.5 0.25
18-May-87 <1 05 . 0325 0.5 025
18-Aug-88 <1 0.5 0.25 0.5 0.23
12-Nov-87 <1 0.5 0.25 0.5 0.25
10-Feb-88 o<l 0.3 0.25 0.5 0.25
10-May-88 <1 0.5 0.25 0.5 0.25
10-Aug-88 <1 0.5 0.25 0.5 © 025
03-Nov-88 <1 0.5 0.25 0.5 0.25
26-Mar-90 <1 0.5 0.25 0.5 0.25
18-Tun-90 <1 0.5 0.25 0.5 0.25
" 24-Sep-90 <1 0.5 0.25 0.5 0.25
20-Dec-90 <1 0.5 0.25 0.5 0.25
18-Mar-91 <1 035 0.25 0.5 0.25
BACKGROUND:

n= 17

SUM(x) 9.0000

SUM(z2) 5.0000

SUM(delta2) 5.0000

MEAN= 0.5294

LLVOM= 0.0735

VARR)=S52= 0.1189

s2/n= 0.0070

W= 0.0735

dfi= 16

t= 2.583

alpha= - 0.01

dem \quanex \ a:ttes0O0N 904 dca wk \ 20515.01 1 o printed 11-Feb-92



FOREGROUND 1L,1-BCA, WELL 11A

Date Actual x X2 delta delta2
20-Dec-90 3.0 3.0 9 0.05 0.0025
18-Mar-91 4.0 40 16 0.05 0.0025
18-Mar-91 40 40 16 0.05 0.0025
18-Mar-91 3.0 3.0 9 0.05 0.0025
FOREGROUND:
n= 4 BACKGROUND:
SUM(x) 14.0000 n= 17
SUM(2) 50.0000 df= 16
SUM(delta2) 0.0100 t= 2.583
MEAN= 3.5000 W= 0.0735294
LLVOM= 0.0006 MEAN= 05294117
VAR(x)=S2= 0.3344 STATISTIC:
2/n= 0.0836 alpha= 0.01
W= 0.0836 t(star)= 7 494
df= 3 t{sub-c)= 3.625
t= 4,541 t(star >or= t(sub-c)
alphas= 0.01 |Reject Ho in favor of Hi |

FOREGROUND 1,1-DCA, WELL 11B

Date Actual x x2 delta delta2
20-Dec-90 4.0 40 . 16 - 0.05 0.0025
18-Mar-91 30 3.0 9 0.05 0.0025
18-Mar-91 40 4.0 16 0.05 0.0025
18-Mar-91 3.0 3.0 9 005 ~ 0.0025
FOREGROUND:
n= 4 BACKGROUND:
SUM(x) 14,0000 n= 17
SUM(x2) 50.0000 d.f= 16
SUM(delta2) 0.0100 t= 2.583
MEAN= 3.5000 W= 0.0735294
LLVOM= 0.0006 MEAN=  0.5294117
VAR(x)=52= 0.3344 STATISTIC:
s2/n= 0.0836 alpha= 0.01
W= 0.0836 t(star)= 7.494
df= 3 t{sub-c)= 3.625
t= 4,541 t(star >or= t{sub-c)
alpha= 0.01 | Reject Ho in favor of Hi |

dem \ quanex \ a:itestOI\gt904dca. wk1 \ 20515.01 3 printed 11-Feb-92



Fourth Quarter 1991 Statistical Evaluations



ARSENIC

Well 1

BACKGROUND
Date Actual % x2 delta delta2
23-Dec-83 <1 05 D25 0.5 0.25
14-Mar-B4 <10 5 25 5 25
20-Jun-84 1 1 1 0.5 0.25
27-Sep-84 ND(1) D35 025 0.5 0.25
24-Sep-85 <} 0.5 025 0.5 0.25
23-0ct-85 4.4 44 1936 0.05 0.0025
17-Oct-86 <2 1 1 i i
11-Mar-87 <1 0.5 025 D5 0.25
18-May-87 <2 1 i i i
18-Aug-87 <2 1 I 1 1
12-Nov-87 <2 i | i 1
10-Feb-88 <2 1 1 i 1
09-May-88 <2 1 i 1 1
10-Aug-88 <2 1 i i 1
03-Nov-88 <2 1 1 1 1
26-Mar-90 <2 i 1 1 1
18-Jun-90 <2 1 i 1 1
24-Sep-90 <2 i 1 1 1
20-Dec-90 <2 1 i i i
18-Mar-91 <l 05 0325 05 025
13-Jun-91 <i 0.5 025 0.5 025
19-Sep-91 <] 05 025 05 0.25
03-Dec-91 <l 05 0.25 0.5 025

BACKGROUND;

n= 23

SUM(x) 26 4000
SUM(x2) 59.3600
SUM(delta2) 39.2525

MEAN= 1.1478
LLVOM= 04267
VAR(x)=S2= 1.9155
s2/n= 00833

W= 0.4267

df= 22

1= 2508

alpha= 0.01

rab\quanex\a:tesf91\qi914as. wk\20515.01 i printed 15-Jan-92



FOREGROUND
ARSENIC, WELL 6A

Date Actoal b4 x2 delta delfa2
19-Sep-91 25 25 625 05 0.25
03-Dec-91 34 34 1156 0.5 0.25
03-Dec-91 31 31 961 05 0.25
03-Dec-01 34 34 3156 0.5 0.25
FOREGROUND:
n= 4 BACKGROUND:
SUMG) - 124.0000 B= 23
SUM({x2) 3898.0000 df= 22
SUM(dena?) - 1.0000 = 2508
MEAN= 31.0000 W= 04266576
LLVOM= 0.0625 MEAN= 1.1478260
VAR(x)=52= 18.1111 STATISTIC:
2/n= 45278 alpha= 0.01
W= 45278 t(star)= 13412
df= 3 tsub<y= - 4.366
t= 4541 #(star >or= t(sub-c)
alpha= 0.01 {Reject Ho in favor of Hi |
ROREGROUND
ARSENIC, WELL 1IA
Date Actual X x2 delta delta2
19-Sep-91 23 - 23 529 0.05 0.0025
03-Dec-91 32 3.2 1024 0.05 0.0025
03-Dec-91 3.0 30 -9 0.05 0.0025
03-Dec-91 24 24 5.6 0.05 0.0025
FOREGROUND:
n= - - 4 BACKGROUND:
SUM(x) - 105000 ‘ = 23
SUM(@E2) 30.2900 di= 22
SUM({dela2) 0.0100 = 2,508
MEAN= 2.7250 W= 04266576
LLVOM= 0.0006 MEAN= 1.1478260
VAR(x)=S52= 0.1969 STATISTIC:
s2/re= 0.0492 - alpha= 001
W= 0.0492 i(star)= 2286
df= 3 t(sub-c}= 2718
f= 4541 (star) < t{sub-c}
alpha= 0.01 lAcceptHo |

rab\quanex\a:testNI 1'\qtF14as wk IN20515.01 2 - printed 15-Jan-92



FOREGROUND

ARSENIC, WELL 11B
Date Actual X 2 delta delta2
19-Sep-91 33 35 1225 D05 0.0025
03-Dec-91 58 58 3364 005 . 00025
03-Dec-91 6.6 6.6 43.56 0.05 0.0025
03-Dec-91 438 48 23.04 0.05 0.0025
POREGROUND:
n= . 4 BACKGROUND:
SUM(x) 20,7600 n= 23
SUM(x2) 1124500 di= 22
SUM(delta2) 0.0100 i= 2.508
MEAN= 51750 W= 04266576
1LVOM= 0.0006 MEAN= 1.1478260
VAR(x)=82= . 1.7603 STATISTIC:
s2/n= 04476 alpha= 001
W= 04476 i(star)= 4307
df= 3 Hsub-c)= 3549
= 4541 i(star >or= t(sub-c)
alpha= 0.01 {Reject Ho in favar of Hi |
FOREGROUND
ARSENIC, WELL 11D :
Date Actual - X - %2 delta deha?
19-Sep-91 62 62 3844 0.05 0.0025
03-Dec-91 6.5 635 4225 0.05 0.0025
03-Dec-91 7.1 7.1 5041 0.05 0.0025
03-Dec-91 78 78 6084 0.05 0.0025
FOREGROUND: .
n= 4 BACKGROUND:
SUM(®x) 27.6000 n= 23
SUM(x2) 191.9400 df= 22
SUM(della2) 0.0100 t= 2508
MEAN= 6.8000 W= 0.4265576
LIVOM= 0.0006 MEAN= 1.1478260
VAR(x)=S2= 0.5011 STATISTIC:
s2/n= 0.1253 alpha= 0.01
W= 0.1253 t(star)= 1143
di= 3 Hsubc}= 2969
i= 4541 g{star >oe= t{sub-c) .
alpha= 0.01 IReject Ho in favor of Hi |
rab\juanex\a:Hes O 1\g19 1 4as, wk1\20515.01 3 printed 15-Jan-92



POREGROUND
ARSENIC, WELL 17B

Date Actual x 2 - delta delta?
19-Sep-91 6.7 6.7 44.89 0.05 0.0025
03-Dec-91 8.3 83 68.89 0.05 0.0025

© 03-Dec-91 11.0 110 121 0.05 0.0025
03-Dec-91 99 99 98.01 0.05 0.0025
FOREGROUND:
: n= 4 BACKGROUND:
SUM(x) 35.9000 n= 23
SUM(x2) 3327900 o df= 22
SUM(delta2) 0.0100 t= 2.508
MEAN= 89750 : W= 0.4266576
LLVOM= 0.0005 _ MEAN= 1.1478260
VAR(x)=S2= 35303 STATISTIC: '
52/n= 0.8826 alpha= 0.01
W= 0.8826 t(star)= 6841
di= 3 . t(sub-c)= 3878
t= 4541 #(star >or= t{sub-c)
alpha= 0.01 IReject Hoin favor of Hi |
POREGROUND
ARSENIC, WELL 13A
' Date Acmal ~ X x2 delta delta2
19-Sep-91 40 40 16 0.05 0.0025
© 03-Dec-91 33 33 10.89 0.05 0.0025
03-Dec-91 57 5.1 3249 0.05 0.0025
03-Dec-91 54 54 29.16 0.05 0.6025
FOREGROUND: - :
n= 4 BACKGROUND:
SUM(x) 18.4000 n= 23
SUM(x2) - $8.5400 ' df= 22
SUM(delta?) 0.0100 t= 12508
MEAN= 4.6000 W= 04266576
LLVOM= 0.0006 MEAN= 1.1478260
VAR(x)=S2= 1.3011 STATISTIC:
 s2/n= 0.3253 alpha= 0.01
W= 03253 {(star)= 3981
dfi= 3 tsub-c)= 3.387
t= 4541 ¥{star >or= H(sub-c)
alpha= 0.01 [Reject Ho in favor of Hi |
rab\quanex\a:tesf\G 1\qt9 14as.wk 1\20515.01 4
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FOREGROUND
ARSENIC, WELL 13B

Date Actual % x2 delta deha2
19-Sep-91 54 54 29.16 005 00025
03-Dec-91 54 54 29.16 0.05 0.0025
03-Dec-91 26.0 260 676 0.05 0.0025
03-Dec-91 7.1 7.1 50.41 0.05 0.0025
FOREGROUND:
n= 4 BACKGROUND:
SUM(®X) 439000 n= 23
SUM(x2)  784.7300 df= 22
SUM(delta2) 0.0100 t= 2.508
MEAN= 10.9750 W= 04266576
LLVOM= -~ 0.0006 . MEAN= 1.1478260
VAR(x)=S2= 1009769  STATISTIC:
- 82/n= 252442 alpha= 0.01
W= 252442 1(star)= 1940
df= 3 t{sub-c)= 4507
1= 4541 i(star) < e{sub-c)
alpha= 0.01 [Accept Ho B
rab\quanex\a:iest9 1\qt9 14as. wk 1\2051 5.0} 5

prinled 16-Jan-92



11-DCA

Well 1
BACKGROUND
Date Actual % x2 delta deha2
24-Sep-B85 <] 0.3 025 0.5 025
17-Oct-86 <2 i 1 1 1
22-Dec-86 <1 05 025 0.5 025
22-Dec-86 <1 05 025 05 025
11-Mar-87 <1 05 025 0.5 025
18-May-87 <1 05 025 0.5 0.25
18-Aug-88 <1 05 025 05 025
 12-Nov-87 <1 0.5 0.25 0.5 025
10-Feb-88 ‘ <1 05 025 0.5 025
10-May-88 <1 0.5 025 0.5 0.25
10-Aug-88 «I 05 025 0.5 025
03-Nov-88 <l 0.5 0.25 0.5 D25
26-Mar-90 <i 0.5 0.25 05 025
18-Jun-90 <1 05 025 - 0.5 025
24-Sep-90 <1 05 0.25 0.5 025
20-Dec-90 <1 05 025 05 025
18-Mar-91 <1 05 025 0.5 025
13-Jun-91 <1 05 025 0.5 025
19-Sep-91 <1 05 025 05 025
03-Dec-91 <1 05 025 0.5 025
BACKGROUND:
n= 20
SUM(x) 10.5000
SUM(x2) 5.7500
SUM(delta2) 57500
MEAN= £.5250
LLVOM= 0.0719
VAR(x)=S2= 0.1134
' s2/n= 0.0057
W= 0.0719
df= S L
t= 2.539
alpha= 0.01

rab\quanex\a:itest\O1\qI914dca wk1\20515.01 I printed 15-Jan-92



FOREGROUND 1,1-DCA,WELL 6A

Date Actual X x2 delta - delta2
19-Sep-91 350 350 1225 0.05 0.0025
03-Dec-91 39.0 390 1521 0.05 0.0025
03-Dec-91 340 340 1156 0.05 0.0025
03-Dec-91 320 320 1024 005 0.0025

FOREGROUND:
n= 4 BACKGROUND:

SUM(x) £40.0000 n= 20
. SUM(x2)  4926.0000 df= 19
SUM(delta2) 0.0100 = 2.539
" MEAN= 35.0000 W= 0.071875
LEVOM= 0.0006 MEAN= 0525

VAR(X)=S2= 8.6678 STATISTIC:

82/n= 21669 alpha= . 001

W= 2.1669 t(star= 23.041

df= 3 t(sub-c)= 4471

i= 4541 t(star >or= t{sub-¢) _
alpha= 0.01 {Reject Ho in favor of Hi |

FOREGROUND 1,1-DCA,WELL 11A

Date Actual X x2 delta delta2
19-Sep-91 50 50 25 0.05 0.0025
03-Dec-91 11.0 1o 121 0.05 0.0025
03-Dec-51 110 ° 110 121 0.05 0.0025
03-Dec-91 120 120 144 0.05 0.0025

FOREGROUND: .

n= 4 . BACKGROUND:
SUM(x) 39,0000 n= 20
SUM(x2)  411.0000 : df= 19
SUM(8elta2) - 00100 t= 2.539
MEAN= 9.7500 W= 0071875
LLVOM= 0.0006 MEAN= " 0525

VAR(x)=S2= 10.2511 STATISTIC:

s2/n= 2.5628 alpha= 0.01
W= 25628 1{star)= 5.683
df= 3 t{sub-c)= 4486

= 4.541 i(star >or= t(sub-c}
alpha= 0.01 [Reject Ho in favor of Hi |

rab\quanex\a:ttesf1\qt914dca wki\20515.01 2 _ printed 15-Jan-92



POREGROUND 1,1-DCA, WELL 11B

Date Actnal X =2 delta delta2
19-Sep-91 40 40 16 0.05 0.0025
03-Dec-91 o« 0.5 025 0.5 025
03-Dec-91 <1 05 0.25 05 025
03-Dec-91 <l 05 025 0.5 0.25

FOREGROUND:
n= 4 BACKGROUND:

SUM(x) 5.5000 n= 20
SUM(x2) 16.7500 df= 19
SUM(delta2) 0.7525 = 2539
MEAN= 13750 W= 0071875
LLVOM= 00470 MEAN= 0525

VAR(x)=S2= 3.1461 STATISTIC:
52/n= 0.7865 alpha= 0.01
W= 07865 1(star)= 0917

df= 3 t{sub-c)= 4373

i= 4541 t(star) < i(sub-c)
alpha= 001 {Accept Ho |

rab\quanex\a:tiestO g9 14dca wk 12051501 . 3 ‘ printed 15-Jan-92



Copper

Well 1
BACKGROUND
Date Actual x x2 delta delta2
17-0ct-86 002 0.02 0.0004 0005 ©0.000025
11-Mar-87 <0.01 - 0.005 0.000025 0005 0.000025
18-May-87 - <0.01 0.005 0.600025 0.005 0.000025
19-Avg-87 <0.01 0005 0.000025 0.005 - 0.000025
12-Nov-87 <001 0.005 0.000025 0.005 ©.000025
10-Feb-88 <0.01 0.005 0.000025 0.005 0.000025
10-May-88 <0.01 0.005  0.000025 0005 0.000025
10-Aug-88 <0.01 0.005 0.000025 0005 0.000025
03-Nov-88 0.03 0.03 0.0009 . 0.005  0.000025
26-Mar-90 <0.01 0.005 0.000025 0.005  0.000025
18-Jun-90 <0.01 0.005 0.000025 0.005  0.000025
24-Sep-950 <0.01 0.005 0.000025 0005 0.000025
20-Dec-90 <0.01 0.005 0.000025 0005 0.000025
18-Mar-91 = <001. 0005  0.000025 0.005  0.000025
13-Jun-91 <0.01 D.005 0.000025 0005 0.000025
19-Sep-91 <0.01 0.005 0.000025 0.005  0.000025
03-Dec-91 <0.01 0.005 0.000025 0.005 0.000025
BACKGROUND:
n= 17

SUM((x)  0.125000

- SUM((x2) 0.001675

SUM(delta?) 0.000425
MEAN= D.007353 -

LELVOM= 0.000006

VAR(x)=S2= 0.000056

s2/n= 0.000003

W= 0.000006 -
df= 16
1= 2.583
alpha= 0.01
rab\quanex\a:niest\91\q1913as. wk1\20515.01 I
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FOREGROUND

Copper, WELL 11B .
Date Actual X x2 delia dela?
19-Sep-91 0.01 0.01 0.0001 0005 - 0.000025
03-Dec-91 <(.01 0.005 0.000025 0.005 0.000025
03-Dec-91 <001 0.005 £.000025 0.005 0.000025
03-Dec-91 <0.01 0.005 0.000025 0005  0.000025
FOREGROUND:
n= 4 BACKGROUND:
SUM(x) 0.025000 . n= 17
SUM(x2) 0.000175 df= 16
SUM(delta2) 0.000100 = 2583
MEAN= 0.005250 w=0.0000062
LLYOM= ©.000006 MEAN= (.0073529
VAR(x)=S2= 0.000017 STATISTIC:
§2/ne= 0.000004 o alpha= 0.01
W= 0.000006 _ t(star)= 0312
d.f= 3 H{sub-c)= 3562
= 4541 1(star) < t(sub-¢)
alpha= 0.01 Accept Ho |
rab\quancx\a:tlcst\Ql\qtN3as.wk!\,’20515.01 2

printed 16-Jan-92
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WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED:  08/15/91 TIME:

PROJECT NO. : 25741 DATE RECEIVED: 08/16/91 TIME: 12:00 PM
IOCATION: SOUTH LYON DATE COMPLETED: 08/29/91

SAMPLED BY: JAMES M. WOOSTER SCHEDULED COMPLETION: 09,/03/91

DESCRIPTION: WATER ANALYSIS ANALYST: DJ

QUALITY CONTROL REVIEW BY: CS
WORKSHEET NO: 5

DETECTION UNITS

LIMIT
MW 1A MW 1B My ic M7 17A
LAB SAMPLE NO:. 71248 71249 71250 71251
ARSENTC, DISSOLVED <1.0 5.0 7.6 7.4 1.0 ug/l
TIME SAMPLED: 11:18 AM  11:05 AM  10:43 AM  9:30 AM

WW Engineering & Scient:e\‘%j}?r
NWOOD HILLS PARKWAY SE = PO BOX 87-1 « GRAND RAPIDS, MI 40588-0374 « (616) S42-9600 FX (616) 942-6499
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WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED: 08/15/91 TIME: 9:20 AM
PROJECT NO.: 25741 DATE RECEIVED: 08/16/91 TIME: 12:00 PM
LOCATION: SOUTH LYON DATE COMPLETED: 08/28/91

SAMPLED BY: JAMES M. WOOSTER : SCHEDULED COMPLETION: 089/03/81
DESCRIPTION: WATER ANALYSIS ANALYST: DJ

QUALITY CONTROL REVIEW BY: (S
WORESHEFET NO: &

DETECTION UNITS

LIMIT
MW 17B
LAB SAMPLE NO: 71252
ARSENTC, DISSCLVED 14 1.0 ug/1
TIME SAMPLED: 89:20 AM

= WW Engineering & Science‘%ﬁ{f
MAWOOD HILLE PARKWAY SF » PO BOX 874 » GRAND RAPIDS, M A0588-0874 » (6156) 942-9600 FX (616) 942-5499
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ENGINEERING & SCTENCE
ENVIRONMENTAL LABORATORY DIVISIONW

CLIENT: QUANEX : DATE SAMPLED: 09/18/21 TIME:
PROJECT NO.: 25241' _ DATE RECEIVED: 08/20/81 TIME: 1:00 PM
IOCATTION : '

DATE COMPLETED: 10/17/91
SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91
DESCRTPTION: QUARTERLY /ANNUAL SAMPLING  ANALYST: IJ,GR,GHW,JW

QUALTTY CONTROL REVIEW BY: CCH,DC
WORKSHEET' NO: 20

DETECTION UNITS

LIMIT

M M M Y

1 63 11A 11B

LAB SAMPLE NO: 73498 73499 73500 73501
ARSENIC,DISSOLVED <1.0 25 2.3 3.5 1.0 ug/1
BARTUM, DISSOLVED 0.06 0.02 0.06 0.02. 0.01 mg/1
CADMTUM, DISSOLVED <0.01 <0.01 | <0.01 <0; 01 0.01 mg/1
CHROMIUM, DISSOIVED <0.05 <0.05 <0.05  <0.05 0.05 mg/1
COPPER, DISSOLVED <0.01 <0.01 <0.01 0.01 0.01 mg/1
LEAD, DISSOLVED <0.05 <0.05 <0.05 <0.05 0.05 mg/1
SELENTUM, DISSOLVED 2.0 <2.0 <2.0 <2.0 2.0 ug/1
. STIVER,DISSOLVED <0.005 <0.005 <0.005 <0.005 0.005 mg/1
1, 1~-DICHILOROETHANE <1.0 5 5.0 4.0 1.0 ugy/1
pH (FIELD) 7.15 6.69 . 6.97 6.96 == std. units
CONDUCTIVITY (FIELD) 808 '2,334 1,809 2,228 5 umhos/cm

TIME SAMPLED: . 2:06 PM  1:06 PM  8:33 AM  8:40 AM

2 WW Engineering &_Scjence\\f
DO FHLLE PARKWAY SE = PO BOX 874 = GRAND RAPIDS. M1 30588-0874 = 1£16) 9<42-90D0 F X 1€, 2126
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WW ENGIREERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED: 08/19/81 TIME:
PROJECT NO. : 25741 DATE RECEIVED: 0%/20/91 TIME: 1:00 PM
LOCATTON: DATE COMPLETED: 16/17/91

SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91

DESCRIFTION: QUARTERLY/ANNUAL SAMPLING  ANALYST: JW,RR,AMF,LAB

QUALTTY CONTROL REVIFW BY: DC,BJD
WORKSHEET NO: 21

DETECTION UNITS

LIMIT

MY My MV M

1 64 114 11B
LAB SAMPLE NO: 73498 73499 73500 73501
CHIORIDE, TOTAL 27 383 123 190 2.0 mg/l1
SULFATE ' 102 595 743 1,080 5.0 mg/1
IRON, DISSOLVED o 2.6 20 0.91 4.3 0.01 ng/1
MANGANESE, DISSOILVED 0.25 0.17 0.38 0.47 0.01 mg/1
TIME. SAMPLED: 2:06 P¥  1:06 M  8:33 AM  8:40 AM

=R WW Engineering & Science\}sﬂ

BEEL G} BEFIVALDD HILLE PARRWAY SE o PO B0OKX B74 » SraliD RAPIDS L7 105880874 @ (676 2379000 FX (616 8475100
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WW ENGINEERING & BSCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAEMPLED: 08/19/91 TIME: '
PROJECT NO.: 25741 DATE RECEIVED: 08,/20/51 TIME: 1:00 PM
LOCATION: EXTRA PARAMETERS DATE COMPLETED: 10/03/91

SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/81

DESCRIPTION: QUARTERLY /ANNUAL SAMPLING  ANALYST: MRJ,JW, o7, RV, ERR

QUALITY CONTROL REVIEW BY: CS,BJD
WORKSHEET NO: 32

DETECTION UNITS

| , LIMIT

MV 1 MY 6A My 11A My 118
IAB SAMPLE NO: 73498 73499 73500 73501
SODIUM, DISSOLVED 67 284 107 127  0.50 mg/1
POTASSIUM, DISSOLVED 5.6 5.5 97 30  0.50 mg/1
CALCTIUM, DISSOLVED 105 338 277 436 0.50 ng/1
MAGNESIUM, DISSOLVED 11 19 30 47  0.50 mg/1
ALKALTINTITY, BICARB. 333 321 176 146 2.0 mg/l CaCo3
CARBONATE, AIX. <2.0 <2.0 <2.0 2.0 2.0 mg/l CaCo3
TIME SAMPLED: 2:06 PM  1:06 PM  8:33 AM  8:40 AM

. VW Engineéring & Sc:iem::eﬂ*ﬁ;;‘/{}r

L =CIA BETA e il U RAPIDS M A9588-0B74 = (£16) 942-9600 FX (616 2412-63a99
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¥W ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX : DATE SAMPLED: 09,/18/91 TIME:

PROJECT NO.: 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM
LOCATION: ' DATE COMPLETED: 10/17/91

SAMPILED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91

DESCRIPTION: QUARTERLY/ANNUAL SAMPLING  ANALYST: IU,GR,GW,JW

QUALITY CONTROL REVIEW BY: CCH,DC
WORKSHEET NO: 22

DETECTION UNITS

LIMIT
My M My M
11D 124 12B i2c
LAB SAMPLE NO: 73502 73503 73504 73505
ARSENIC, DISSOLVED 6.2 <1.0 6.7 4.2 1.0 ug/1
BARTUM, DISSOLVED 0.10 0.04 0.04 . 0.06 0.01 mg/1
CADMIUM, DISSOLVED <0.01 <0.01 <0.01 <0.01 - 0.01 mg/1
 CHROMIUM, DISSOLVED <0.05 <0.05 . <0.05 <0.05 0.05 ng/1
COPPER, DISSOLVED .01  <0.01 <0.01 <0.01 0.01 mg/1
LEAD, DISSOLVED <0.05 <0.05 <0.05 .  <0.05 0.05 mg/1
SELENIUM,DISSOIVED . 2.0 <2.0 <2.0 2.0 2.0 ug,/1
SIIVER,DISSOLVED <0.005 <0.005 <0.005 <0.005 0.005 mg/1
1, 1~DICHLOROETHANE <1.0 <1.0 <1.0 <1.0 1.0 ug/1
pH (FIELD) 7.03 7.00 7.01 7.29 == std. units
CONDUCTIVITY (FIELD) 1,044 1,557 1,299 810 5 umhos/cm
TTHME SAMPLED: 9:01 AM  10:17 AM  10:22 AM  10:59 AM

. WW Engineering & s::ience\\v,{/
Eana GLETWWOOL HILE S PARKWAY SE » PO BOX 874 « GRAND RAPIDS. M! 19588-0874 = ((.10) 9420600 FX {616 9326489
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WWR ENGINFERTNG & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

E N Vv I R O N M E N T A L

L A B

CLIENT: QUANEX DATE SAMPLED: 09/18/91 TIME:

PRGJECT NO.: 25741 DATE RECEIVED: 03/20/91 TIME: 1:00 PM
LOCATTON:: DATE COMPLETED: 10/17/81
SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91

DESCRIFTION: QUARTERLY/ANNUAL SAMPLING  ANALYST: JW,RR,AMF,LAaB
QUALITY CONTROL REVIEW BY:

WORKSHEET NO: 23

DC,BJD

DETECTION UNITS

_ . LIMIT

M MY MW 7

11D 12A 12B 12c
LAB SAMPLE NO: 73502 73503 73504 73505
CHLORIDE, TOTAL 63 82 60 33 2.0 mg/1
SULFATE 228 681 576 152 5.0 mg /1
IRON, DISSOLVED 3.2 <0.01 5.3 0.50 0.01 mg/1
MANGANESE, DISSOLVED 0.05 0.07 0.09 0.07 0.01 mg/1
TIME SAMPLED: 9:01 2M 10:17 AM  10:22 AM  10:59 AM

= WW Engineering & Science\\[j/f

HAD0D HILLS PARKWAY SE = PCEDY 874 = GRAND BAPIDES, WM SDRRE 02T o (016,342 GEND BX (C17, 25264090
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WW ENGINEERING & SCIENCE

T © R Y =]

o R A

ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX

PROJECT NO.: 25741

TOCATION: EXTRA PARAMETERS

SAMPLED BY: ROBERT THOMAS
DESCRIPTION: QUARTERLY/ANNUAL SAMPLING

DATE SAMPLED:  08/18/91 TIME:
DATE RECEIVED: 08/20/81 TIME:
DATE COMPLETED: 10/03/91

SCHEDULED COMPLETION: 10/11/91
ANALYST: MRJ,JW,DJ,RKV,RR
QUALTTY CONTROY, REVIEW BY:

1:00 PM

RJD,CS

WORKSHEET NO: 33
DETECTION UNITS
LIMIT
M7 11D M7 122 MW 128 M7 12C
IAB SAMPLE NO: 73502 73503 73504 73505
SODIUM, DISSOLVED 20 63 38 16  0.50 ng/1
' POTASSIUM, DISSOLVED 2.8 7.2 2.6 3.4 0.50 mg/1
CALCIUM, DISSOLVED 151 293 230 126  0.50 mg/1
MAGNESIUM, DISSOLVED 40 42 57 20 0.50 mg/1
ALRALINTITY, BICARB. 292 203 220 277 2.0 mg/l CaCo3
CARBONATE, AIK. <2.0 <2.0 <2.0 <2.0 2.0 mg/1l Caco3
TIME SAMPLED: 9:01 AM  10:17 AM  10:22 AM  10:59 AM

WW Engineering & Science\\,;/}r

~ o 2T e GRAND RAPIDS. Mi 485880874 = (£16) 942-9680C FX (E1F) L5 2-5399



R 0 N M E N T A L A

5 O R A T O R Y D

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED:  09/19/91 TIME:
PROJECT NO. : 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM
LOCATION: DATE COMPLETED: 10/17/91
SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91
DESCRTPTTON: QUARTERLY/ANNUAL SAMPLING ANALYST: DJ,GR,GW,JW

- QUALITY CONTROL REVIEW BY: CCH,DC

WORKSHEET NO: 24

DETECTTON UNITS

LIMIT

e e M %

134 138 13¢ 154
LAB SAMPLE NQ: i 73506 73507 73508 73509
ARSENIC, DISSOLVED 4.0 5.4 17 .0 1.0 ug/1
BARTUM, DISSOLVED 0.14 0.02 0.23 0.03  0.01 g/l
CADMIUM, DISSOLVED <0.01 <0.01 <0.01 <0.01 0.01 mg/1
CHROMIUM, DISSOLVED <0.05 <0.05 <0.05 <0.05 0.05 ng/1
COPPER, DISSOLVED . <0.01 <0.01 <0.01 <0.01  0.01 ng/1
LEAD, DISSOLVED <0.05 <0.05 <0.05 <0.05 0.05 ng/1
SELENTUM, DISSOLVED <2.0 2.0 <2.0 2.0 2.0 ug/1
SILVER, DISSOLVED <0.005  <0.005  <0.005 <0.005 0.005 ng/1
1, 1~DICHLOROETHANE <1.0 <1.0 <1.0 <1.0 1.0 ug/1
pH (FIELD) 6.80 6.92 7.07 7.01  -—— std. units
CONDUCTIVITY (FIELD) 1,560 1,622 631 738 5 umhos/cm
TIME SAMPLED: 11:51 A  11:56 AM  12:29 BM  7:30 AM

2 WW Engineering & Science‘i&jf
SOOLL LS PARKWAY SE o PO BOX &874 = GRAND RAPIDS. Ml S9585-087.3 = (G18) 342-9600 FX (616) 917-5499
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C R A T O 8 Y DI v I S 1 O N

WW ENGINEERING & BCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX

DATE SAMPLED: 09/19/91 TIME

PROJECT NO.: 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM
LOCATION: DATE COMPLETED: 10/17/91
SAMPLED BY: ROBERT THOMAS . SCHEDULED OOMPLETION: 10/11/91
DESCRIPTION: QUARTFRLY/ANNUAL SAMPLING =~ ANALYST: JW,RR,AMF,LAB

QUALITY CONTROL REVIEW BY: DC,BJD

WORKSHEET NO: 25

DETECTION UNITS

' LIMIT

M My MV MV

134 13B 13C 154

LAR SAMPLE NO: 73506 73507 73508 - 73509
CHLORIDE, TOTAL 24 110 40 10 2.0 ng/1
SULFATE ie4 733 75 121 5.0 mg/1
IRON, DISSQLVED 9.8 7.5 0.94 0.04 0.01 mg/1
MANGANESE, DISSOIVED 0.79 6.20 0.02 <0.01 0.01 my/1

TIME SAMPLFED: 11:51-AM 11:56 AM  12:29 PM 7:30 AM

WW Engineering & Scien_ce‘%ﬁy

5555 GLEINYODD HILLS PARKWAY SE ¢ 27 BDX BT4 o GRAND RAPIDS, 1A A05HB.06TS « LG 240007 F 0 (6 16) 940-0-0 0



M E N T A L L A B O R A T O R Y D_l I S 1 O N

" WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: (QUANEX

DATE SAMPLED: 09/15/81 TIME

DATE RECEIVED: - 09/20/91 TIME:

PROJECT NO.: 25741 1:00 PM
LOCATTON: EXTRA PARAMETERS DATE COMPLETED: 10/03/91
SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91
DESCRIPTION: (QUARTERLY/ANNUAL SAMPLING ANALYST: MRJ,JW,07,KV,GR

: . QUALITY CONTROL REVIEW BY: BJD,CS

WORKSHEET NC: 34

DETECTION UNITS
LIMIT

MY 13A M7 13B M7 13C M7 15A
7.AB SAMPLE NO: 73506 73507 73508 73509
SODTUM, DISSOLVED 34 92 11 18 0.50 mg/1
POTASSIUM, DISSOLVED 5.8 6.4 2.1 3.8 0.50 wg/1
CALCTUM, DISSOLVED 291 301 84 124  0.50° ng/1
MAGNESIUM, DISSOLVED 48 51 28 15  0.50 mgy/1
ALRALTNITY, BICARB. 850 219 234 270 2.0 mg/l Caco3
CARBONATE, ALK. <2.0 .0 <2.0 2.0 2.0 mg/1 Caco3
TIME SAMPLED: 11:51 AM 11:56 AM 12:29 BM  7:30 AM

2 WW Engineering & Science%jjy
P T e GIRALID RAFIDS. M1 J05B8-0874 = (616) 9429600 FX (616) 342-6499




E N V. I R O N M E N T A L L A B O R A T O R Y DI v 1 35 t O N

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX . DATE SAMPLED: 09/19/91 TIME:
PROJECT NO. : 25741 : DATE RECEIVED: 09/20/91 TIME: 1:00 PM
LOCATION: DATE COMPLETED: 10/17/91

SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91

DESCRIPTION: QUARTERLY/ANNUAL SAMPLING ANALYST: DJ,GR,GW,JW

QUALTTY CONTROL REVIFW BY: WH,DC
WORKSHEET NO: 26

DETECTICN UNITS

LIMIT

M TRIP EQUIPMENT

16a BLANK BLANK
LAB SAMPLE NO: 73510 73511 73512
ARSENIC, DISSOLVED <1.0 <1.0 <1.0 | 1.0 ug/1
BARTUM, DISSOIVED 0.07 <0.01 <0.01 0.01 ng/1
CADMIUM, DISSOLVED <0.01 <0.01 <0.01 0.01 = mgsl
CHROMIUM,DISSOIVED  <0.05 <0.05 <0.05 0.05 mg/1
COFPER, DISSOLVED . <0.01 <0.01 . <0.01 0.01 mg/1
LEAD, DISSOLVED <0.05 <0.05 <0.05 0.05 ng/1
SELENIUM,DISSOIVED <2.0 <2.0 ' <2.0 2.0 ug/1
SILVER, DISSOLVED <0.005  <0.005 <0.005 | 0.005 mg/1
1, 1-DICHLOROETHANE <1.0 <1.0 . <1.0 1.0 ugn
pH (FIELD) | | 7.00 . ——— std. units
CONDUCTIVITY (FIELD) 1, 594 5  umhos/cm

TIME SAMPLED: 8:10 AM —=m——mee———— 10:05 AM

2 WW Engineering & Science\\//y
2545 GLENDND ril | S FARKWAY SE » T, BOX 874 » GRAND RAPIDS. M1 33538 .GE74 = (616) $42-9600 FX (61 222-GA09




E v | R © N M E N T A L L A B O R A T O R Y DI v 1 S5 1 O N

WW ENGINEERING & B8CIERCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX ' DATE SAMPLED: 08/19/91 TIME:
PROJECT NO.: 25741 DATE RECEIVED: 08/20/91 TIME: 1:00 PM
LOCATION: _ ' DATE COMPLETED: 10/17/91
SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91
DESCRIPTTON: QUARTERLY /ANNUAL SAMPLING  ANALYST: JW,RR,AMF,LAB
QUALITY CONTROL REVIEW BY: DC,BJD
WORKSHEET NO: 27

DETECTION UNITS

LIMIT

M TRIP BQUIPMENT

162 BLANK BLANK
IAB SAMPLE NO: 73510 73511 73512
CHLORIDE, TOTAL 109 2.0 <2.0 2.0 mg/1
SULFATE 1,000 <5.0 <5.0 5.0 mg/1
IRON, DISSOIVED <0.01 <0.01 <0.01 ~ 0.01 mg/1
MANGANESE, DISSOLVED 0.32 <0.01 <0.01 0.01 mg/1
TIME SAMPLED: 8:10 AM =m=——————  10:05 AM

WW Engineering & Sc:ience\%*f/

CECK BTA e (GRAND RAPIDS ML AO5R2 D870 o (£16) GI2-8600 F X (G16; 02

5555 GLEHWOOD HILLS PARKWAY S5




E N v 1 =2 O N ™M E N T A L L A B OR A T O R Y DI v i 5 1 O N

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED: 09/19/91 TIME:
PROTECT NO.: 25741 DATE RECEIVED: 08/20/91 TIME: 1:00 PM
IOCATION: EXTRA PARAMFETERS DATE COMPLETED: 10/03/91

SAMPLED BY: ROBERT THOMAS SCHEDULED QOMPLETTON: 10/11/91

DESCRIPTION: QUARTERLY/ANNUAL SAMPLING  ANALYST: MRJ,JW,DJ,KV,RR

QUALITY CONTROL REVIEW BY: BJD,CS
WORKSHEET NO: 35

DETECTION UNITS

LIMIT
M7 16A TRIP EQUIPMENT
BLANK BLANK
LAB SAMPLE NO: 73510 73511 73512
SODIUM, DISSOLVED 72 <0.50 <0.50 0.50 mg/1
POTASSIUM, DISSOLVED 31 <0.50 . <0.50 0.50 mg/1
CALCIUM,DISSOLVED 342 <0.50 <0.50 0.50 mg/1
'M@ESRM,DIS@LVED 34 <0.50 | <0.50 0.50 mg/1
ALKALINITY, BICARB. 102 @0 <2.0 : 2.0 mg/1l Caco3
CARBONATE, ALK. <2.0 <2.0 <2.0 2.0 mg/1 Caco3
TIME SAMPLED: 8210 AM —mrrmmreeme  10:05 AM

5 WW Engineering & Science\\/,{f
Chep iR S e D £ Ty BT e BRALID RAPIDS LA ADERPE-CRTS o (816) 942-9600 FX (616) 9426430
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WW ENGINEERTNG & SCTIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLYENT': QUANEX DATE SAMPIED: 08/19 /91 TIME:
PROJECT NO. : 25741 DATE RECEIVED: 08/20/91 TIME: 1:00 PM
LOCATTION: ‘ DATE COMPLETED: 10/17/91

SAMPLED BY: ROBERT THOMAS SCHEDULED COOMPLETION: 10/11/91

DESCRIFTION: QUARTERLY/ANNUAL SAMPLING ANALYST: DJ,GR,GW
QUALTTY CONTROL REVIEW BY: CCH,DC
WORKSHEET NO: 28

DETECTION UNITS

_ LIMIT
MV 11A MW 11A M7 11B M7 11B
DUPLICATE TRIPLICATE DUPLICATE TRIPLICATE
. LAB SAMPLE NO: 73513 73514 73515 73516
ARSENIC,DISSOLVED 1.8 1.7 1.9 3.7 1.0 ug/1
1,1-DICHILOROETHANE 5.0 5.0 4.0 4.0 1.0 ug/1
TIME SAMPLED: 8:41 AM  8:50 AM  8:56 AM  9:11 AM

= WW Engineering & Science\//]r

5555 GLEINWYOOL HILLS PARKWAY SE = P BOX §72 » GRAND RAPIDS. M1 SCLAM-0ETA o (G1F 220 EnD P (G 16) Bu0 500107



E N ¥V I R O N M E N T A L

- WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED: 09,/19/91 TIME:
PROJECT NO.: 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM
LOCATTON: DATE COMPLETED: 10/17/91

SAMFLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91
DESCRIPTION: QUARTERLY/ANNUAL SAMPLING  ANALYST: DJ,GR

QUALTTY CONTROL REVIEW BY: DC
WORKSHEET NO: 29

DETECTION UNITS

LIMIT
MW 11D My 11D MY 12B MV 12B
DUPLICATE TRIPLICATE DUPLICATE TRIPLICATE
IAB SAMPLE NO: 73517 73518 ° 73519 73520
ARSENIC, DISSOLVED 4.3 4.7 6.6 5.3 1.0 ug/1
TIME SAMPLED: 9:31 AM  10:01 A¥  10:33 AM  10:46 AM

B WW Engineering & Science\%

PO RBROX 874 » GRAND RAPIES NI ABLEE.ORTI o ((16) 942-96800 F < (F16) 947 £.300%)

5555 GLEMNWOOD HILL S PARKWAY




WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT': QUANEX ' DATE SAMPLED: 08/19/51 TIME

PROJECT NO. : 25741 ' DATE RECEIVED: 09,/20/91 TIME: 1:00 PM
LOCATION: : _ DATE COMPLETED: 10/17/91
SAMPIED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91

DESCRIFTION: QUARTERLY/ANNUAL SAMPLING  ANALYST: DJ,GR

QUALITY CONTROL REVIEW BY: DC
WORKSHEET NO: 30

DETECTION UNITS

LIMIT
MW 12C My 12C My 13A My 134
DUPLICATE TRIPLICATE DUPLICATE TRIPLICATE
LAB SAMPLE NO: 73521 73522 73523 73524
ARSENIC, DISSCOIVED 4.4 4.6 4.1 3.9 1.0 ug/1
TIME SAMPLED: 10:59 AM  10:59 AM  12:02 PM 12:10 PM

2 WW Engineering & Science‘ﬁu//;{

SE « PO BOX 874 « GRAND RAPIDS, M 4GSBH-0F 7.2 = 1710, SU2-9600070 Fo (G, G2

S5 GLEHNW/OOD BILLS PARKWA'
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"WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED: 09/19/91 TIME:

PROJECT NO.: 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM
LOCATION: DATE COMPLETED: 10/17/91 '
SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91

. DESCRTFTTON: QUARTERLY/ANNUAL SAMPLING  ANALYST: IJ,GR

QUALITY CONTROL REVIEW BY: DC
WORKSHEET NO: 31

DETECTION UNITS

LIMIT
My 13B My 13B
DUOPLICATE TRIPLICATE
ILAB SAMPLFE NO: 73525 73526
ARSENIC,DISSCOIVED : 4.8 5.4 1.0 ug/1
TIME SAMPLED: 12:21 PM 12:42 PM

WW Engineering & Science\\j/ff
5555 GLENWOOD HILLS FARKWAY S8 » PO BOX 874 = GRAD RAPIDS. Ml 39520674 « (£16) 915.0600 FX (L16) 247 (310




E N vV I BR O N M E N T A L L A B O R A T O R Y o IV 1S 1 O N

WW ENGINEERING & SCIENCE
ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX DATE SAMPLED: 09/19/91 TIME:
PROJECT NO.: 25741 DATE RECEIVED: 08/20/91 TIME: 1:00 PM
LOCATTON: DATE COMPLETED: 10/18/91

SAMPLED BY: ROBERT THOMAS SCHEDULED COMPLETION: 10/11/91
DESCRIPTION: QUARTERLY /ANNUAL SAMPLING  ANALYST: DJ,GR,GW

QUALITY CONTROL REVIEW BY: CCH,DC
WORKSHEET NO: 36

DETECTION UNITS

LIMIT

MW My My M

1B ic 17A 17B
LAB SAMPLFE NO: 73494 73495 73496 73497
ARSENIC, DTSSOLVED 5.5 9.0 8.6 17 1.0 ug,/1
BARTUM, DISSOIVED 0.04 0.08 0.04 0.14 0.01 mg/1
CADMIUM, DISSOIVED <0.01 <0.01 <0.01 <0.01 0.01 mg/1
CHROMIUM, DISSOIVED <0.05 <0.05 <0.05 <0.05 0.05 mg/1
COPPER, DISSOLVED <0.01 <0.01 <0.01 <0.01 0.01 mg/1
LFAD, DISSOLVED <0.05 <0.05 <0.05 <0.05 0.05 mg/1
SELENIUM, DISSOLVED <2.0 <2.0 <2.0 <2.0 2.0 ug/1
SILVER,‘DISSOLVED <0. ooS <0.005 <0.005 <0.005 0.005 mg/1
1, 1-DICHLOROETHANE <1.0 <1.0 <1.0 <1.0 1.0 ug/1
pH (FIELD) 7.07 7.14 6.98 7.05 -~ gtd. units
CONDUCTIVITY (FIELD) 1,404 1,004 1,059 640 5  umhos/cm
TIME SAMPLED: 2:18 PM 2:29 PM 1:22 PM 1:52 PM

s WW Engineering & Science‘&ﬁ(f
5555 GLENWOOD HILLS PARKWAY SE » PO BOX 874 « GRAND RAPIDS. Mi 48588 0874 + (616) 042-0600 FX (615) 942-6409
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WW ENGINEERING & SCIENCE
ENVIROCNMENTAL LABORATORY DIVISION

CLIENT: QUANEX. DATE SAMPLED: 08/19/91 TIME:

PROJECT NO. : 25741 DATE RECEIVED: 09/20/91 TIME: 1:00 PM
LOCATION: DATE COMPLETED: 10/18/91

SAMPLED BY: ROBERT THCOMAS SCHEDULED COMPLETION: 10/11/91

DESCRIPTION: QUARTERLY/ANNUAL SAMPLING  ANALYST: JW,RR,AMF,LAB

QUALITY CONTROL REVIEW BY: BJD
WORKSHEET NO: 37

DETECTION UNITS

: LIMIT

M MW M7 MY

1B ic 174 17B
LAB SAMPLE NO: 73494 73495 73496 73497
CHIORIDE, TOTAL 203 100 90 31 2.0 mg/1
SULFATE 258 85 - 297 46 5.0 ng/1
IRON, DISSOIVED 3.0 2.2 1.1 1.5 0.01 mg/1
MANGANESE, DISSOINED 0.10 0.04 0.24 0.02 0.01 mg /1
TIME SAMPLED: 2:18 PM  2:29 PM  1:22 PM  1:52 PM

WW Engineering & St:iem:new‘f\x\“;p'l)»;"’r
NWGOOD HILLE PARKWAY SE « PO BOX 874 = GRAND RAPIDS. MI 40555-0874 » (616) 042-0600 FX (816) 942-6499
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E N V I R O N M E
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WW ENGINEERING & SCIENCE

L A B8 O R A T O R Y D &I v I 5 I O N

ENVIRONMENTAL LABORATORY DIVISION

CLIENT: QUANEX
PROJECT NO.: 25741
TOCATION :

SAMPLED BY: ROBERT THOMAS

DESCRIPTION: QUARTERLY /ANNUAL SAMPLING

LAB SAMPLE NO:

SODIUM, DISSOLVED
POTASSIUM, DISSOILVED
CALCIUM, DISSOLVED
MAGNESIUM, DISSOIVED
ALKALINITY, BICARB.

CARBONATE, AIK.

TIME SAMPLED:

73494

130
8.3
179

33
306

<2.0

2:18 PM

DATE SAMPLED: 09/19/91 TIME:

09/20/91 TIME: 1:00 PM
DATE COMPLETED: 10/18/91

DATE RECEIVED:

ANATYST:

SCHEDULED COMPLETION: 10/11/91
MRT,JW,DJ,KV, RR

QUALITY CONTROL REVIEW BY: BJD

WORKSHEET NO:

ic

73495

63
4.8
120

29
346

<2.0

2:29 PY

17A

73496

57
4.5
171
19
219

<2.0

1:22 P

38

MW
17B

73497

o1
29
292

<2.0

1:52 PM

A WW Engineering & Science‘@;{f

DETECTION UNITS
LIMIT

0.50 mg/1
0.50 mg/1
0.50 mg/1 |
0.50 mg/1

2.0 mg/1 Caco3

2.0 mg/1 Caco3

5555 GLENWOOD HILLS PARKWAY SE = PO BOX 874 » GRAND RAPIDS, M| 405588-0874 « (618) 942-9800 FX (816) 042-6499
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E N vV I R O N M E N T A L L A B O RH A T O R Y 2 v 15 1 O N

WW Engineering & Science, Inc.
Environmental Laboratory Divisgion

ANALYTICAL REPORT

Quanex South Lyon © Submittal Number: 616- 1
roj: Arsenic Analysis Location: South Lyon, MI
: in Groundwater CCS Number 83152.00
Subm: October 1591 Sampling CCS Manager: Pam Dodt
MW-1A MW-1B MW-1C Detection Units
Limit
" WWES Sample No: 3384 3385 3386
Arsenic, Dissolved 1.3 6.2 <1.0 1.0 ug/1l
ampled by: J. Wooster J. Wooster J. Wooster
vate Sampled: 10/16/91 10/16/91 10/16/91
Time ‘Sampled: 08:35 08:45 08:55
‘te Received: 10/17/91 10/17/91 10/17/91
-.me Received: 07:00 _ 07:00 07:00

WW Engineering & Science%//f

SEHD GLETNWOOD HILLS PARKWAY BE o PO BOX D RAPIDE. WM 49bhs8-0874 = (816 942-9600 FX (616) 942-64948
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WW Engineering & Science, Inc.
Environmental Laboratory Division

ANALYTICAL REPORT

Ouanex South Lyon Submittal Number: 616~ 1
'roj: Arsenic Analysis Location: South Lyon, MI
in Groundwater CCS Number 83152.00
CCS Manager: Pam Dodt

Subm: October 1991 Sampling

MW-174 MW-17B Detection Units
Limit
WWES Sample No: 3387 3388
Arsenic, Dissolved 8.5 16 1.0 ug/1

Sampled by:

J. Wooster

J. Wooster

Date Sampled: 10/16/91 10/16/91

Time Sampled: 08:00 08:20
ate Received: 10/17/91 10/17/91
fime Received: 07:00 07:00

. WW Engineering & Science‘%&ﬁ/}’

5555 GLENWOOD HILLS PARKWAY SE « PO BOX 871 = GRAMD RAPIDS. M1 19588-0874 = (G16) $42-3E00 FX (616) 042-6489
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WW Engineering & Science,

Inec.

Environmental Laboratory Division

ANALYTICAT, REPORT

Quanex South Lyon
roj: Arxsenic Analysis
in Groundwater
Subm: November 13, 1991 Sampling

MW-1A
WWES Sample No: 5467
Arsenic, Dissolved <1.0
sampled by: J.W.
Date Sampled: 11/13/91
Time Sampled: 11:35
“ate Received: 11/15/9%1
Jime Received: 08:00

5555 GLENWOOD HILLS PARKWAY SE = PO BOX 874 « GRAND RAPIDS. Rl <S8

Submittal Number:
Location:

CCS Number

CCS Manager:

MW-1B

5468

4.1

J.W.

11/13/91
11:20

11/15/91
08:00

MW-1C

5469

8.8

d.W.

11/13/91
10:50

11/15/91
08:00

WW Engineerin

Lo-05y g .

616- 2

83160.00
Pam Dodt

Detection Units
Limit

ug/L

s A
g & Science %{ff

D -GGl PR 1) 937840



WW Engineering & Science, Inc.
Environmental Laboratory Divigion

ANATLYTICAL, REPORT

Quanex South Lyon
roj: Arsenic Analysis
in Groundwater
Subm: November 13, 1391 Sampling

MW-17A
WWES Sample No: 5470
Arsenic, Dissolved 7.4
‘ampled by: J.W.
Jate Sampled: 11/13/91
Time Sampled: 10:05
ate Received: 11/15/91
ime Received: 08:00

6555 GLENWOOD HILLS PARIKWAY SE « PO BON &

Submittal Number:

Location:
CCS Number

CCS Manager:

MW-17B

5471

15

J.W,

11/13/91
09:50

i1/15/91
08:00

Erda e GRAND RAFIDS. Rkl

R WW Enginesring &E%nDPC®%ﬁ§fﬁ

ST e

P el

616- 2

83160.00
Pam Dodt

Detection Units
Limit

1.0 ug/1

LS00 PR (E18) Sa2 048



- Quanex South Lyon
Proj: Water Analysis

WW Engineering & Science, Inc.
Environmental Laboratory Division

ANATYTICAL REPORT

fubm: December 3rd Sampling

WWZS Sample No:

Arsenic, Dissolved
Barium, Dissolved
~Cadmium, Dissolved
Chromium, Dissolved
Copper, Dissolved
Lead, Dissolved
Selenium, Dissolved
Silver, Disseclved
1,1-Dichloroethane
pH (Field)
Conductivity (Field)

Sampled by:
Date Sampled:
Time Sampled:
Date Receilved:
Time Received:

Equipment
Blank

6628

<1.0
<0.01
<0.01
<0.05
<0.01
<50
<2.0
<5.0
<1.0

d. Wooster J. Wooster

-12/03/91 .
15:50
12/03/91
18:30

Submittal Number: B34- 1
Location:
CCS Number 20515.01

CCS5 Manager:

Jim Tolbert

MW-17B MW-1a Detection Units
Limit
6629 6630
19 <1.0 1.0 ug/1
0.16° 0.07 0.01 mg/l
<0.01 <0.01 0.01 mg/1
<0.05 <0.05 0.05 mg/1l
<0.01 <0.01 0.01 mg/1l
<50 <50 50 ug/1l
<2.0 <2.0 2.0 ug/l
<5.0 <5.0 5.0 ug/1
<1.0 <1.0 1.0 ug/1
6.60 6.90 1.00 pH Units
665 738 5 umhos/cm
J. Wooster
112/03/91 12/03/91
16:10 16:25
12/03/91 12/03/¢91
19:30 19

@ WW Engineering & Science\\/;//

O RN ETS o GRAND RAFITIS 1AL At v 757

=30




Cuanex South Lyon

Proj: Water Analysis

WW Engineering & Science, Inc.
Environmental Laboratory Division

ANALYTICAL REPORT

Subm: December 3rd Sampling

WWES Sample No:

Arsenic, Dissolved
Barium, Dissolved
Cadmium, Dissolved
Chromium, Dissolved
Cepper, Dissolved
Lead, Dissolved
Selenium, Dissolved
Silver, Dissclved
1,1-Dichloroethane
pH (Field)

- Conductivity (Field)

Sampled by:

Date Sampled:
Time Sampled:
Date Received:
~.me Recelved:

006 GLENWOOD HiLL S PARKWAY SE & PO BOXK 874 » GRAND RLPIDE M 405HG-0E874 = (L30, 1200000 FX (0 s

i

MW-1B

6631°

5.4
0.04
<0.01
<0.05
<0.01
<50
<2.0
<5.0
<1.0
6.53
1305

J. Wooster
12/03/91
16:35
12/03/91
19:30

Submittal Number:
Location:
CCS Number
CCS Manager:

MW-1C

6632

10
0.08
<0.01
<0.05
<0.01
<50
<2.0
<5.0
<1.0
6.71
912

J. Wooster
12/03/91
16:50
12/03/91
19:30

WW Engineering &

834- . 1
20515.01
Jim Tolbert

Detection Units
Limit

1.0 ug/1
0.01 mg/l
0.01 - mg/l
0.05 mg/l
0.01 mg/l
50 ug/1l
2.0 ug/l
5.0 ug/l
1.0 ug/1
1.00 PH Units
5 umhos/cm

Science\’&/j’




Quanex South Lyon

Proj: Water Analysis

ANALYTICAL REPORT

Subm: December 3rd Sampling

WWES Sample No:

Arsenic, Dissolved
Barium, Dissolved
Cadmium, Dissclved
Chromium, Dissolved
Copper, Dissolved
Lead, Dissolved
Selenium, Dissolved
Silver, Dissolved
i,1-Dichlorecethane
pH (Field)
Conductivity (Field)

Sampled by:
Date Sampled:
‘Time Sampled:
Date Received:
Time Received:

] S PARKWAY

MW-6A

6601

34
0.02
<0.01
<0.05
<0.01
<50
<2.0
<5.0
39
6.59
1893

J. Wooster
12/03/91
08:30
12/03/91
19:30

O ETL s GRANID K

Submittal Number:

WW Engineering & Science, Tnoc.
Environmental Laboratory Division

Location:
CCS5 Number
CCS Manager:

MW-6A

Duplicate

6602

31

34
6.60
1883

"J. Wooster
12/03/91
09:40
12/03/91
19:30

MW-61
Triplicate

6603

34

32
6.63
1872

J. Wooster
12/03/91
09:50
12/03/91
.19:30

WW Engineering & Science\\fj[
DS, M AGLER-0E74 o (£16) 942-0600 FX (£.16) 225 £.1

834- 1

20515.01
Jim Tolbert

Detection Units
Limit

ug/l
mg/l
mg/l
mg/l
mg/l
ug/1
ug/l
ug/1l
ug/l
pH Units
-umhos/cm

L]
Coooo
UL

1}
cCoOooQ
o

MEFPRPUNNOOO O
= .
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WW Engineering & Science,

Inc.
Environmental Laboratory Diwision

ANALYTICAL REPORT

Quanex South Lyon

Submittal Number: 834- 1
Proj: Water Analysis Location:
: CCS Number 20515.01

Subm: December 3rd Sampling CCS Manager: Jim Tolbert

Sampled by: J. Wooster J. Wooster J. Wooster
Date Sampled: 12/063/91 12/03/81 12/03/81
Time Sampled: 11:05 11:15 11:25
Date Received: 12/03/91 12/03/91 12/03/¢21
Time Received: 19:30 19:30

G BT

19:30

WW Engineering & Science\yf

PTG PARRWAY SE o PO BOX B74 = GRAND HIZ D40 M 4WUL-8-0E74 o (GI16) Q42-AG00 FX (610 1442 G

MW-11la MW-11a MW-11Aa Detection Units
Duplicate Triplicate Limit
WWES Sample No: 6604 6605 6606
Arsenic, Dissolved 3.2 3.0 2.4 1.0 ug/1l
Barium, Dissoclved 0.05 0.01 mg/1l
Cadmium, Dissolved <0.01 0.01 mg/1l
Chromium, Dissolved <0.05 0.05 mg/l
Copper, Dissoclved <0.01 0.01 mg/l
. Lead, Dissolved <50 50 ug/l
Selenium, Dissolved <2.0 2.0 ug/1
Silver, Dissolved <5.0 5.0 ug/l
., 1-Dichloroethane 11 11 12 1.0 ug/l
pH (Field) 6.7 6.79 6.78% 1.00 pH Units
Conductivity (Field) 1262 1269 1271 5 umhos/cm
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Quanex South Lyon
Proj: Water Analysis

WW Engineering & Science, Inc.
Environmental Laboratory Division

ANALYTICAL REPORT

Subm: December 3rd Sampling

WWES Sample No:

Arsenic, Dissolved
Barium, Dissolved
Cadmium, Dissolved
Chromium, Dissolved
Copper, Dissolved
Lead, Dissolved
Selenium, Dissolved
Silver, Dissolved
1,1-Dichlorcethane
pH (Field)
Conductivity (Field)

Sampled by:
Date Sampled:
Time Sampled:
Date Received:
Time Received:

MW-11B

6607

5.8
0.03
<0.01
<0.05
<0.01
<50
<2.0
<5.0
<1.0
6.79
2040

Submittal Number: 834~ 1
Location:
CCS Number 20515.01
CCS Manager: Jim Tolbert
MW-11B MW-11B Detection Units
Duplicate Triplicate Limit
6608 6608
6.6 4.8 1.0 ug/1l
0.01 mg/l
0.01 mg/l
0.05 mg/l -
<0.01 <0.01 0.01 mg/l
50 . ug/1l
2.0 ug/l
5.0 ug/1L
<1.0 <1.0 i.0 ug/l
6.77 6.81 1.00 "PH Units
2030 2030 5 urhos/om

J. Wooster J. Wooster J. Wooster
12/03/91
11:15
12/03/91
19:30

12/03/9
11:30
12/03/9
19:30

Sl T S BFARKWAY LT o IO BOXK 74 « GRAND RETDS, K AB56H OETI o (616) 947-9600 FX (E10) 1

1 12/03/91
11:45
1 12/03/91

19:30

WW Engineering & Science\\jgf z




;Quanex South Lwvon

'Proj: Water Analysis

N T A L

A B 0O R A T O R o

WW Engineering & Science, Imc.
Environmental Laboratory Division

ANALYTICAL REPORT

;Subm: December 3rd Sampling

WWES Sample No:

» Arseniec, Dissolved
Barium, Dissolved
Cadmium, Dissolved
Chromium, Dissolved
. Copper, Dissolved
Lead, Dissolved
Selenium, Dissolved
3ilver, Dissolved
1,1-Dichlorcethane
pH (Field)

i Conductivity (Field)

- Sampled by:

. Date Sampled:
- Time Sampled:
Dzte Received:
Time Received:

MW-11D

6610

6.5
0.10
<0.01
<0.05
<0.01
<50
<2.0
<5.0
<1l.0
6.61
976

J. Wooster
12/03/91
11:55
12/03/51
19:30

Submittal Number: 834- i
Location:
CCS Number 20515.01
CCS Manager: Jim Tolbert
MW-11D MW-11D  Detection Units
Duplicate Triplicate Limit
6611 6612
7.1 7.8 1.0 ug/1
0.01 mg/1l
0.01 mg/l
0.05 mg/l
0.01 mg/1
50 ug/1l
2.0 ug/1
5.0 ug/1
1.0 ug/1
6.63 6.63 1.00 PH Units
978 983 5 urhos/cm

J. Wooster J. Wooster
12/03/91 12/03/81

12:35 13:15
12/03/91  12/03/91
19:30 119:30

O riai LS PARKWAY SE » PO EOX E74

GRAND F-

WW Engineering & Sciem:e\g\f/

o5 I AR AT 2 e (GG 329000 FX (.36 7
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Quanex South Lyon

Proj: Water Analysis

o N M

E N T A L

L

A B O R

ANALYTICAL REPORT

Subm: Decerber 3rd Sampling

WWES Sample No:

Dissolved
Barium, Dissolved
Cadmium, Dissolved
Chromium, Dissolved
Copper, Dissolved
Lead, Dissolved
"Selenium, Dissolved
Silver, Dissolved
1,1-bichlorcethane
pH (Field)
Conductivity (Field)

Arsenic,

Sampled by:

Date Sampled:
Time Sampled:
Date Received:
Time Received:

MW-12B

6613

8.3
0.04
<0.01
<0.05
<0.01
<50
<2.0
<5.0
<1.0
6.94
1236

J. Wooster
12/03/91
13:45
12/03/91
19:30

A T O R Y D 1 v 1

WW Engineering & Science, Inc.
Environmental Laboratory Division

Submittal Number: 834- 1
Location:
CCS Number 2051%5.01
CCS Manager: Jim Tolbert
MW-12B MW-12B Detection Units
Duplicate  Triplicate Limit
6614 6615
11 9.9 .0 ug/l
0.01 mg/l
0.01 mg/l
0.05 mg/l
0.01 mg/1l
S0 ug/1
2.0 ug/1l
5.0 ug/1
1.0 ug/1l
6.94 6.92 1.00 pH Units
1242 12431 5 umhos/cm
J. Wooster J. Wooster
12/03/91 12/03/91
14:05 14:25
12/03/91 12/03/91
19:30

[CTI ISR T ]

-19:30

= WW Engineering & Science\?\ﬁ/fl
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WW Engineering & Science, Inc.
Environmental Laboratory Divieion

ANALYTICAL REPORT

'Quanex South Lyon Submittal Number: 834- 1

Proj: Water Analysis Location:

; » CCS Number 20515.01

‘Subm: December 3rd Sampling CCS Manager: Jim Tolbert
MW-13Aa MW-132 Mw-132 Detection Units

Duplicate Triplicate Limit

WWES Sample No: 6616 6617 . 6618

"Arsenic, Dissolved 3.3 5.7 5.4 : 1.0 ug/l

Barium, Dissolved 0.24 0.01 mg/l

Cadmium, Dissolved <0.01 0.01 mg/l

"Chromium, Dissolved <0.05 0.05 mg/l

"Copper, Dissolved _ <0.01 0.01 mg/l

Lead, Dissolved <50 50 ug/1l

Selenium, Dissolved <2.0 2.0 ug/1

3ilver, Dissolved <5.0 5.0 ug/1l

i,1-Dichloroethane <1.0 i.0 ug/1l

PH (Field) 6.18 6.22 6.24 1.00 pH Units

. |Conductivity {(Field) 1601 1616 1628 5 unthes / cm

Sampled by: J. Wooster J. Wooster J. Wooster

' Date Sampled: o : 12/03/91 12/03/91 12/03/81

‘Time Sampled: 14:05 14:15 14:25

Date Received: 12/03/91 iz2/03/91 12/03/91

, Time Received: 19:30 19:30 -19:30

» WW Engineering & Science N/ ¢

Lo LD ol e LR PER AAY SF e FOETH BT84 e GRANML B4 1L LA 28her OFT
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Cuanex South Lyon

Proj: Water Analysis

ANALYTICAL REPORT

Subm: December 3rd Sampling

WWES Sample No:

Arsenic, Dissoclved
Barium, Dissolved
Cadmium, Dissolved
Chromium, Dissolved
Copper, Dissolved
Lead, Dissolved
Selenium, Dissolved
5ilver, Dissolved
1,1-Dichlorocethane
pH (Field)

- Conductivity {(Field)

Sampled by:
Date Sampled:
Time Sampled:
Date Received:
Time Received:

MW-13B

6619

5.4
0.03
<0.01
<0.05
<0.01
<50
<2.0
<5.0
<1.0
6.61
1610

J. Wooster
12/03/91
14:35
12/03/51
19:30

T i S PARAVIAY ST o P oY BT o GREANL B oTaisT

Submittal Number:

WW Engineering & Science, Inc.
Environmental Laboratory Division -

Location:
CC5 Number
CCS Manager:

MW-13B
Duplicate

6620

26

6.64
1620

J. Wooster
12/03/91
14:55
12/703/91
19:30

MW-13B
Triplicate

6621

6.66
1630

J. Wooster
12/03/81
15:15
12/03/91
-19:30

WW Engineering & Sciencex\ﬁy
2O WAL S0k s s e (GG BAP-5eI00 FX (e v

834- 1

20515.01
Jim Tolbert

Detection Units
Limit

ug/l
mg/l
mg/l
mg/l
mg/1
ug/1
ug/l
ug/l
ug/li
pH Units
umhos/cm

s 8 0+ CXFe o 0
OO oo OO0 O0O
[y g v

<
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WW Engineering & Science, Inc.
Environmental Laboratory Division

ANALYTICAL REPORT

Quanex South Lyon

Submittal Number: 834- 1
Proj: Water Analysis Location: , '
CCS Number 20515.01

Subm: December 3rd Sampling CCS Manager: Jim Tolbert

-19:30

P L S DARFAVAY SE » PO BOM 874 = (R VSR I

o (IEYS e (G160 QAR e T e

WW Engineering & Science\\/ﬁ

MW-13C MW-12C MW-122 Detection Units
Limit

WWES Sample No: 6622 6623 6624
Arsenic, DRissolved 20 <1.0 <1.0 1.0 ug/l
Barium, Dissoclved 0.23 0.08 0.05 0.01 mg/l
Cadmium, Dissolwved <0.01" <0.01 <0.01 0.01 mg/l
Chromium, Dissolved <0.05 <0.05 <0.05 0.05 mg/l
Copper, Dissolved <0.01 <0.01 <0.01 0.01 mg/l
Lead, Dissolved <50 <50 <50 50 ug/1
Selenium, Dissolved <2.0 <2.0 <2.0 2.0 ug/l
’ilver, Dissolved <5.0 <5.0 <5.0 5.0 ug/l
i.1-Dichloroethane <1.0 <1.0 <1.0 1.0 ug/1l
PH (Field) 7.14 7.02 7.09 1.00 pH Units
Conductivity (Field) 646 1489 717 5 umhos/cm
Sampled by: J. Wooster J. Wooster J. Wooster
Date Sampled: 12/03/91 12/03/91 12/703/91
Time Sampled: 15:25 13:45 13:35
Date Received: 12703791 12/03/91 12/03/91
Time Received: 19:30 . 19:30
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WW Engineering & Science, Inc.
Environmental Laboratory Division

ANATLYTICAL REPORT

Quanex South Lyon Submittal Number: g34- 1
Proj: Water Analysis o Location:
~ CCS Number © 20515.01
- Subm: December 3rd Sampling CCS Manager: Jim Tolbert
MW-15A MW-16A MW-172 Detection Units
Limit

WWES Sample No: 6625 6626 6627
Arsenic, Dissolved _ <1.0 <1.0 8.3 1.0 ug/l
Barium, Dissolved 0.02 0.05 0.04 6.01 mg/l
Cadmium, Dissolved <0.01 <0.01 <0.01 -0.01 mg/1
Chromium, Dissolved <0.05 <0.05 <0.05 0.05 mg/l
Copper, Dissolved <0.01 <0.01 <0.01 0.01 mg/l
Lead, Dissoclved <50 <50 <50 50 ug/l
Selenium, Dissclved <2.0 - <2.0 <2.0 2.0 ug/1l
Silver, Dissolved <5.0 <5.0 <5.0 5.0 ug/1
1,1-Dichloroethane <1.0 <1.0 <1.0 1.0 ug/1
pH (Field) 6.94 6.96 . 6.89 1.00 PH Units
Conductivity (Field) 541 1546 951 5 umhos/cm
Sampled by: J. Wooster J. Wooster J. Wooster
Date Sampled: ' 12/03/91 12/03/91 12/03/91
Time Sampled: 10:05 10:25 15:45
Date Received: _ 12/063/%1 12703791 12/03/91
Time Received: _ 19:30 19:30 -19:30

4
== WV Engineering & Science\\/f
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Relinguished by: (signature} Date / Time Received by: Relinguished by: Date / Time Received by:  (signature}
. i-7-%Z
ddﬂ?’/ £ i /rf// /V,X/\ oA
D,Ippatched by: {signature) Date / Time Carrier: Aeceived to lab by: Date / Time Logged in by: Date/Time

* MATRIX: WATER (WTR), WASTEWATER (WW), SOIL (SOL), SLUDGE (SLU), AIR, OIL, HAZARDOUS WASTE (HW)

03 EDIChain of Cust-Disk Filaz
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WW Engineering & Science, Inc,.
Environmental Laboratory Division

ANATLYTICAL REPORT

Ouanex South Lyon Submittal Number: 29616- 3

roj: Arsenic Analysis Location:
in Groundwater CCS Number 83160.00
Subm: January 1992 Samples CCS Manager: Pam Dodt
MW-17a MW-17B MW-1A Detection Units
Limit
WWES Sample No: 90383 9054 9095
Arsenic, Dissolved 5.5 14 <1.0 - 1.0 ug/1
. jampled by: ~Jd. Wooster J. Wooster J. Wooster
Date Sampled: 01/07/92 01/07/92 01/07/82
Time Sampled: 09:30 09:05 10:00
ite Received: 01/08/92 01/08/92 01/08/92

sime Received: 02:00 09:00 09:00

= WW Engineering & Science\&fi

FUH S R QORAS-NATY = (5 10) Q420500 FX IS16) 8450000
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WW Engineering & Science, Inc.
Environmental Laboratory Division

ANALYTICAL REPORT

Quanex South Lyon
roj: Arsenic Analysis
in Groundwater
Subm: January 1992 Samples

MW-1B

WWES Sample No: 9096
Arsenic, Dissolved 4.6

ampled by: J. Wooster
Date Sampled: 01/07/92
Time Sampled: 10:15

ite Received: 01/08/92
.ime Received: - 09:00

Submittal Number:

Location:
CCS Number

CCS8 Manager:

MW-1C

5097

8.

J.

0

Wooster

01/07/92
10:40
01/08/92
02:00

29616- 3

82160.00
Pam Dodt

Detecticon Units
Limit

1.0 ug/1
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Quanex Stiff Diagrams / Shallow Wells

WW Engineering and Science

September, 1991

LEGEND: Na + KX

MW—16A V
MW—-13A X
MW—-124 2
MW—-11A <
MW—17A +

MW-10O

Ca [jl

Mg

" Fell

[Co3 il

c1m

S04 0

—-10

0

1!0 | 3l0
=0

Milliequivalents/liter (megq/1)




Quanex Stiff Diagrams / Shallow Wells

WW Engineering and Science

September, 1991

MW—16AEh::Z:::::::?;:;mﬁgL—h‘hH_“_k_ﬁ_ﬁa

MW—13A & e
\E\H/Ei

B

MW—-12A RHE‘\E},E;‘;“E‘

MW-11AB=—"_ -
s
—H

H

MW—17A B=—__ N
R\EEE;T .

LEGEND: Na + K[ cl
Cal 1ICO3 [
Mg [ S04 [
Fé CO3
1 I T 1
~30 ~10 10 | 30
-20 0 20

Milliequivalents/liter (meq/1)




Quanex Stiff Diagrams / Deep Wells

WW Engineering and Science
September, 1991

MW—13C X
MW-12C /
MW—-11D ¢
MW—-17B “H
MW-1C O
LEGEND: Na + Ky Cl Eﬁ
Call HCO3 [
Mg S04 [
Fe O co3m
T T T ] T
-30 -10 10 | 30
—-20 0 20

Milliequivalents/liter (meq/1)




Quanex Stiff Diagrams / Deep Wells

WW Engineering and Science
September, 1991

LEGEND: Na + KO

Ca HCO‘B
L= Mg M@ S04
Fe h : c03
i | T -
=30 . -10 10 | 30
-20 ‘ Q 20

Milliequivalents/liter (meq/1)




Quanex Stiff Diagrams / Downgradient Wells

WW Enginecring and Science
September, 1991

MW-6A V
MW—-16A X

MW—154A 2
- MW-11D ¢
MW—11B+
MW—-11A O
LEGEND: Na + KO cli

Ca HCO3

Mg S04 I

Fe co3m

T i
-10 - 10 I
-20 0 20

Milliequivalents/liter (meq/1)




Quanex Stiff Diagrams / Downgradient Wells

WW Engineering and Science
September, 1991

MW—6A B/E}\aﬂ B\/RE___E,
-
R - S S
MW—16A B————_ Tl
H\[;lﬂ
B
MW—15A 5—_ ELG/Z\/EI
_—B Sy
MW—11D 5= I
B
_  ——B—t——n
MW—118 Be—— = —
e [El}]_———— S —— =)
B—._ P
MW—11A B=—"__ ﬁq\&___a
a ¥ RN
LEGEND: N Cl
= " ¥ HCO3
I\(Firg il S04
e [ Co3
T T I
a0 = 1 0 10 | 30
-20 0 20

Milliequivalents/liter (meq/1)




Quanex Stiff Diagrams / Upgradient Wells

WW Engineering and Science
September, 1991

MW-17B »
MW—-17A
MW—1B #

MW-1C QO
LEGEND: Na + K Clm

Ca HCco3a i

-

Mg S04 [

Fe Cc03 M

-30

T I
-10 10 l
-20 0 20

Milliequivalents/liter (meq/1)

30




Quanex Stiff Diagrams / Upgradient Wells

WW Engineering and Science
September, 1991

¥ —{?

MW—-17AB——H

&

N vl

MW-1C g‘ﬂ\
e E

Mg
Fe

Ca % HCo3

S04
Cco3

"
-10
-20 0

LEGEND: Na + K@ CIEI
[

1

10

20

Milliequivalents/liter (meq/1)




Quanex Stiff Diagrams / Clustered Wells

WW Engincering and Science
September, 1991

MW-13CV
MW—-13B X
AMIW—134A &
MW-12C &

MW-12B ‘I

MW—-12A 0

LEGEND: Na + K@ Cl i
Ca HCO3 [

Mg 504 1

Fe co3 th

-30

] =T i |
i -10 10 \ 30
—-20 0 20

Milliequivalents/liter (meg/1)




Quanex Stiff Diagrams / Clustered Wells

WW Engince

ring and Science

September, 1991

MW—-13C {

MW—13B E/<z:&

MW—13A B<j;

MW-12C 5<;i

E_
MW-12BG—"—""_

=

MW—12A ﬁ

LEGEND: Na + KO

i

=

)i

@]
o 2

-
po—
—

=
-

=30

| ~10

-20 0

Milliequivalent

s/liter (merq/ 1)

30




CATION/ANION BALANCE

SITE MW-1 MW-1TA MW-11A MW-12A MW-13A MW-16A -
SAMPLE ' :
DATE 19-5EP-91 . 19-8SEP-91 ' 19.5EP-91 19-SEP-91 19-SEP-91 19-SEP-91
molecular _
weightcharge med meg/l mg/l meq/] mg/l  meqg/l me/l meq/1 mg/l  meq/l med meq/l

Sodium 22.99 1 67 2914 57 24793 107 4654 63 27403 34 1478 72 3131

Calcium . 40,08 2 105 5.239 171 8.5329 277 13.82 293 14.620 291 14.52 342 17.06

Poiassium _ 39,10 1 56 0.143 45 0.1150 97 2480 7.2 0.184%1 58 0.148 31 0792

Magnesiun 2431 2 11 0904 19 1.5631 30 2.468 42 34553 ‘ 48 3,948 34 2797

Iron - 55.85 2 26 0093 1.1 0.0393 091 0032 <01 0 98 0350 <.l ]

Chloride 3545 -1 27 -0.76 90 -2.538 123 -346 82 -2.313 24 -0.67 109 -3.07

Sulfate 96.06 -2 102 -2.12 297 -6.183 743 -15.4 681 -14.17 164 341 1000 -20.8

Bicarbonate 61.02 -1 333 -5.45 219 -3.589 176 -2.88 203 -3.326 850 -13.9 102 -1.67

(as CaCO3) 100.09 -2 0 0 ] . 0 0 0

Carbonate 6001 -2 <2 0 <2 0 <2 0 <2 6 <2 0 <2 0

{as CaC(03) 100.09 -2 0 _ 0 0 ) 0 ' 0 0
CHARGE BALANCE

Cations 7 §.2095 12.729 23.45 21.000 20.44 23.78

Anions -8.34 -12.31 -21.8 -19.81 -18.0 255

%% error 5.4% L7% 3.6% 2.9% 6.3% -3.6%

{chg imbalance/tot chg)

bmr (quanex) stiffs ast-1 wkl 20515.01 : © Printed: 27-Jan-92



CATION/ANION BALANCE

SITE MW-1C MW-17B MW-11D MW-12C MW.-13C
SAMPLE
DATE 19-SEP-91 19-SEP-91 19-SEP-91 19-5EP-91 19-SEP-51
molecular
weight charge mg/l  meg/l mg/l meq/l mg/l  meqll mg/l meq/i mgfl  meall
Sodium . 22.99 1 63 2740 96 04175 20 0.869 16 (.6959 il 0478
Calcium 40.08 2 120 5988 91 4.5409 151 7.534 126 62874 84 4,191
Potassium 39.10 1 48 0122 2 00511 2.8 0071 34 0.0869 2.1 0.053
Magnesium 24,31 2 29  2.385 29 23858 406 3.290 20 1.6454 28 2.303
iron 55.85 2 22 0078 1.5  0.0537 32 G614 0.5 00179 0.94 0,033
Chloride 35.45 -1 100 -2.82 31 -(0.874 63 -1.77 33 -0.930 40 -1.12
Sulfate . 96.06 2 85 -1.76 46  -0.957 228 474 152 -3.164 75  -1.56
Bicarbonate . 61.02 -1 346 -5.67 292 -4,785 292 478 277 -4.539 234 -3.83
(as CaC03) 100.09 -2 0 0 ] 0 0
Carbonate 60.01 -2 <2 0 <2 0 <2 0 <2 ] <2 0
{as CaCC3) 100.09 -2 0 0 0 ¢ 0

CHARGE BALANCE :

Cations 11.31 7.4492 11.88 8.7336 7.061

Anions -10.2 -6.617 -11.3 -8.635 -6.52

%. error 4.9% 5.9% 2.5% 0.6% 39%
(chg imbalance/tot chg)
bmr (quanex) stiffs a\st-deep.wkl

20515.01 Printed: 27-Jan-92



CATION/ANION BALANCE

SITE MW-114A MW-11B MW.11D MW-154 MW-16A MW-6A
SAMPLE
DATE 19-SEP-91 19.SEP-91 19-SEP-91 19-SEP-51 19-8EP-91 19-SEP-91
molecular
weightcharge mg/l  meq/l mg/1 meq/l mgfl meq/t mg/l meq/1 mg/l  meq/l mg/l  meqg/]
Sodium 299 0 1 107 4.654 127 5.5241 20  0.869 19  0.8264 72 3131 284 1235
. Calcium 40,08 2 277 13.82 436  21.756 151 7.534 124  6.1876 342 17.06 338 1686
Potassium 39.10 1 97 2480 30 07672 2.8 0071 3.8 0.0971 31 0792 55 0,140
Magnesiom 2431 2 30 2468 47  3.8667 40 3290 15 1.2340 34 27997 19 1563
Iron . 55.85 2 091 0.032 43  0.1539 32 0114 0.04 0.0014 <.01 0 20 0716
Chioride 3545 -1 123 -346 190 -5.359 63  -177 10 -0.282 109 -3.07 383  -10.8
Sulfate 96.06 -2 743 -154 1080  -22.48 228 474 121 -2.519 1000  -20.8- 595 -123
Bicarbonate 61.02 -1 176 -2.88 146 -2.392 292 -4,78 270 -4.424 102 -1.67 321 -5.26
(as CaCQ3) 100.09 -2 0 0 . 0 0 0 0
Carbonate 60.01 -2 <2 0 <?2 0 <2 0 <2 0 <2 0 <2 0
{as CaCO3) 100.09 -2 0 0 0 0 0 : . 0
CHARGE BALANCE .
Cations 2345 32.068 11.38 8.3487 2378 31.63
Anions -21.8 -30.23 -113 -7.226 -23.5 -28.4
% error 3.6% 2.9% - 2.5% 7.2% -3.6% 5.3%
{(chg imbalance/ftot chg)
2051501 Printed: 27-Jan-92

bmr (quanex) stiffs ast-1 1A wk!



CATION/ANION BALANCE

SITE MW-1C MW-1B MW-17A MW-17B
SAMPLE
DATE 19-SEP-91 19-8EP-91 ' 19-SEP-91 19-SEP-91
molecular
weight charge mg/!  meq/l mg/l megq/] mg/l _ meq/l mg/l meq/l
Sodium 22.99 1 63 2740 130 5.6546 57  2.479 9.6 0.4175
Calcium 40.08 2 120 5.988 179 8.9321 171 8.532 91  4.5409
Potassium 39.10 1 48 0.122 83 0.2122 4.5 0.115 2 0.0511
Magnesium 24,31 2 29 2385 33 27149 19  1.563 29  2.3838
Tron 55.85 2 2.2 0.078 3 0.1074 1.1 0.039 1.5 0.0537
Chloride . 35.45 -1 100 -2.82 203 -5.726 90. -2.53 31 -0.874
Sulfate 96.06 -2 &  -1.76 258 -5.371 297 -6.18 46 -0.957
Bicarbonate 61.02 -1 346 -5.67 306 -5.014 219 -3.58 292 -4,785
(as CaCO3) 100.09 -2 0 0 0 0
Carbonate - 60.01 -2 <2 0 <2 0 <2 0 <2 0
(as CaCQC3) 100.09 -2 0 0 0 0
CHARGE BALANCE

Cations 11.31 17.621 12.72 7.4492
Anions -10.2 _ , -16.11 -12.3 -6.617
% error 4.9% 4.5% 1.7% 5.9%

{chg imbalance/tot chg)

bmr (quanex) stiffs alst-1c.wkl 20515.01 Printed: 27-Jan-92



CATION/ANION BALANCE

SITE MW-12A MW-12B MW-12C MW-13A MW-13B MW-13C
SAMPLE ' :
DATE " 19-5EP-51 19-SEPR-91 19-SEP-91 19-SEP-91 19-SEP-91 19-8EP-91
molecular :
weightcharge mg/l  meq/l mg/! meq/l mgI  meq/l mg/t megq/} me/l  meqg/l mg/l  meq/l
Sodium 22.99 1 63 2,740 38  1.6528 16 0.695 34 14789 92 4,001 11 0478
Calctum 40.08 2 293 1462 C230 11477 126 6.287 291 14,520 jon 15.m B4 4191
Potassium 39,10 i 7.2 0.184 2.6 0.0664 34 G.086 58 0.1483 64 0.163 2.1 0.053
Magnesiom 2431 2 42 3455 57 4.6894 20 1645 48  3.9489 51 4195 28 2303
Iron . 55.85 2 <.01 0 53 0.1897 0.5 0017 98 0.3509 - 715 0268 094 0.033
Chioride 35.45 -1 g2 231 60 . -1.692 33 093 ' 24 -0.677 110 -3.10 46 -1.12
Sulfate - 96.06 -2 681 -14.1 576 -11.99 152 -3.16 164 -3414 733 -152 75 -1.56
Bicarbonate 61.02 -1 203 -3.32 220 -3.605 277 453 850 -13.93 219  -3.58 234 383
(as CaCO3) 100.09 -2 0 ¢ 0 .0 0 0
Carbonate 60.01 -2 <2 0 <2 0 <2 0 <2 0 <2 0 <2 0
(as CaC03) 100.09 -2 0 0 G 0 0 _ G
CHARGE BALANCE
Catons 21,00 18.075 8733 20.448 23.64 7.061
Anions -19.8 -17.29 -8.63 -18.02 -21.9 -6.52
% error 29%  2.2% : 0.6% 6.3% 3.7% 3.9%
{chg imbalanceftot chg)
20515.0! Printed: 27-Jan-92

bmr (quanex) stiffs a’\sr-12A wiki
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Guanex Corporation
Michigan Seamiess Tube Division
South Lyon, Michigan

PIPER TRILINEAR DIAGRAMS
September 19, 1991
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FIRST QUARTER 1891

. ' NEW CALCULATED MEAN BACKGROUND
ARSENIC .

Wells: MW-1,MW-18,MW-1C,MW-17A, MW-17C
BACKGROUND
Date Actual X X2 ) delta delta?
MW-1 45-Aug-91 <1 0.5 0.25 0.5 0.25
19-83ep-91 <1 0.5 0.25 05 (.25
18-0ct-91 <1 0.5 0.25 0.5 0.25
13-Nov-g1 <1 0.5 0.25 0.5 0.25
03-Dec-o1 <9 0.5 © 0.25 c.5 | 025
G7-lan-g2 <i 0.5 0.25 0.5 0.25
MW-1B i5-Aug-91 5 ] 25 Q.5 0.25
19-Sep-2 55 55 30.25 0.05 0.0025
16-0Oct-g1 6.2 6.2 38.44 0.05% Q.[}025
13-Nov-81 4.4 44 16.81 0.5 0.0025
03-Dec-51 5.4 54 29.1e 0.05 0.0025
) 07-lan-92 4.6 C 4.6 21.1e 0.05 0.0025
MW-1C 15-Aug-91 7.6 7.6 57.76 0.05 {.0025
19-8ep-01 9 g 81 0.5 0.25
16-0Oct-81 <t 0.5 0.25 0.5 0.25
13-Nov-91 8.8 8.8 7744 0.05 0.0025
" 03-Dec-31 50 10 100 0.5 0.25
07-Jan-g2 8.0 g.0 B4 Q.05 0,0025
MW-17A 15-Aug-81 7.4 7.4 54.76 ‘0,05 0.0025
19-Sep-91 8.5 B.6 73.86 0.05 0.0025
16-Oct-81 8.5 B.5 72.25 0.08 0.0025
13-Nov-31 7.4 7.4 5476 0.05 0.0025
03-Dec-81 "8.3 8.3 68.89 : Q.05 0.0025
07-Jan-82 B.5 55 30.25 0.05 0.0025
MW-178 - 15-Aug-91 14 14 196 05 - . 025
19-Sep-91 17 17 pils] 0.5 0,25
18-Oct-91 16 16 256 0.5 0.25
13-Nov-31 15 15 225 0.5 0.25
03-Dec-34 13 19 361 0.5 0.25
07-Jan-22 14 14 186 0,5 - 0.25
BACKGROUND:

M= 30

SUMx) 218.4000

SUM(x2) 2420.6400

SUM(delta2) 4.0350

MEAN= 7.2800

LLVCM= 0.0335

VAR(X)=82= 28,6508

S2/n= 0.9564

We 0.9564

di= . 29

{= 2.4620

a]pha: . 0.01

rab\a:quan-1as.wk1



rabaiguan-las.wki

FOREGRCUND
ARSENIC, WELL 1A
Date
20-Dec-90
18-Mar-81
18-Mar-81
18-Mar-91

FOREGROUND;
M=
SUMX)
SUMZ)
SUM(delta2)

"MEAN=

LHLVOM=
VAR{x)=52=
52/n=

W=

di=

=

alpha=

FOREGROUND
ARSENIC, WELL 11B
Date
20-Dec-90
1B-Mar-21
18-Mar-91

18-Mar-g1

FCREGROUND:.
N=
SUME)
SUM(x2)
SUM{delta2)
MEAN=
LLVOM=
VAR(®)=%2=
s2/N=

Actuat
5.3
2.4
2.6
29

4
43.2000
49.0200
0.0100
3.3000
0.0006
1.8211
0.4553
0.4553
3

4.541
0.01

Actual -

4.8
3.0
3.4
3.1

4
14,1000
§1.3300

0.0100
3.5250
0.0006
0.5436
6.1359
£.1359
.3
4.541
.01

X X2
53 28.08
2.4 .76

‘28 6.76
2.9 8.41
BACKGROUND:
R=
gi=
=
W=
MEAN=
STATISTIC:
alpha=
t(star}=
f{sub-c)=
i(star) < 1(sub-c}
[Accept Ho

X *2
4.5 21.16
3.0 9
3.4 11.58
34 9.61

BACKGROUND:
N=
df=
t=
W=
MEAN=
STATISTIC:
alphae
1ster)=
1{sub-c)=
{(starn) < t(sub-g)
[ Accept Ho

delta
0.c5
0.08
0.05
0.05

30

23

2.482
0.8563597701
7.28

0.01
-3,350
3,133

delia -

0.05
0.05
0.05
0.05

30

29

2,462
0.9563557701
7.28

0.01
-3.583
273

della2
0.0025
0.00258 .
0.0025
0.0025

" delta?

0.0625
0.0025
0.0025
0.0025



FOREGROUND
ARSENIC, WELL 14D
Date
,20-Dec-80
18-Mar-91
18-Mar-91
18-Mar-814

FOREGROUND:
n=
SUM(x)
SUM(x2)
SUM(defta2)
MEAN=
LLVOM=
VAR(x)}=82=
s2/h=
W=
di=
[
alphae

FOREGROUND
ARSENIC, WELL12B |
Date
20-Dec-80
18-Mar-91
18-Mar-91
1B-Mar-81

FOREGROUND:
N=
SUM(x)
SUM(x2)
SUM{delta?)
MEAN=
LLVOM=
-VAR(x=82=
52/n=
W=
dJi=
=
alpha=

FOREGROUND
ARSENIC, WELL 134
Date
20-Dec-30
18-Mar-91
18-Mar-81
18-Mar-51

FOREGROUND:
M=
SUmx}
SUM(x2)
SUM{del:aZ)
MEAN=
LLVOM=
VAR(X)=S2=
s2/n=

rab\a:quan-1as.wk1

Actuzl
6.5
56
5.4
5.4

.4
22.8000
131.8300
0.0100
5.7250
0.0008
0.2769
G.0632
0.08592
3

4.541
0.01

Actugl
7.7
6.4
7.0
6.6

4
27.7000
1928100
0.0100
6.9250
0.0006
0.3303
G.0EZ26
0.0826

3

4.541
0.0

Actual
2.7
4.0
6.0
549

4
$8.6000
94,1000
0.0100
4.6500
0.0008
2.5378
0.6344
0.6344
3

4,541
0.01

6.5 . 4235
56 3136
54 - 29.16
5.4 29.16

BACKGROUND:
N=
di=
1=
W=
EAN=
STATISTIC:
alpha=
{{star)=
f{sub-c)=
{{star) < t{sub-c

7.7 £9.29
6.4 40,96
7.0 49
6.6 43.56

BACKGROUND:
M=
di=
t=
W=
MEAN=

STATISTIC:

alpha=
1siar)=

t{sub-c)= -

t{star} < i{sub-c)

2.7 7.29
4.0 16
6.0 35
5.9 3481

BACKGHOUND:
N=
di=
t=
W
EAN=

STATISTIC:

alpha=
i({star)=
t{sub-c)=

t{starn) < t{sub-¢

delta
0.05
0.05
C.05
G.05

30

29

2.462
0.9563597701
7.28

0.0
-1.535
2.802

delta
0.05
0.05
G.05
0.05

30

29

2.462
0.8563597701
7.28

0.09
-0.348
2.827

delta
0.05
£.05
0.05
0.05

40
23

2.462
0.9563597701
7.28

0.21
-2.085
3.281

della2
0.0025
0.0025
0.0025
0.6025

delta2
0.0025
0.0025
0.0025
0.0025

delta2
0.0025
0.0025
0.0025
0.0025



rab\a:quan-1as.wk1

EOREGROUND

ARSENIC, WELL 138
Date
20-Dec-50
18-Mar-91
18-Mar-91
18-dfar-91

FOREGROUND;

N=
SUMx)
SUM(x2)
SUM(del:a2)
MEAN=
LLVON=

- VAR([x)=S2-
s&/n=

W=

d.i=

1=

alpha-

Actuzl
57
52
48
5.0

4
20.7000
107.5700
0.0100
5.1750
C.0C00G
0.1503
0.0376
0.0376
3

4.541
0.01

57
52
4.8
5.0

%2
32.48
27.04
23.04
25.00

BACKGROUND:

STATISTIC:
alpha=
{star)=
{{sub-c)=
I{star} < t{sub-c})

[ Accepi Ho

dehia
0.05
0.05
0.05
Q.65

30

29

2.462
D.9583587701
7.28

0.0
-2.4911
2.541

delia2
0.0025
0.0025
0.0025
£.0025



Second Quartar 1991 :
NEW CALCULATED MEAN BACKGROUND

ARSENIC
Wells: MW-1,MW-1B,MW-1C MW-17A,MW-17B
BACKGROUND
. Date Actual, X . %2 delta delta?
MW-1 15-Aug-g1 <1 0.5 0.25 05’ 0.25
19-Sep-91 <1 0.5 0.25 0.5 0.25
16-Oct-9 <1 0.5 0.25 0.5 0.25
13-Nov-81 . <1 0.5 0.25 0.5 0.25
03-Dec-91 <1 0.5 0.25 0.5 .25
07-Jan-92 <1 0.5 0.25 0.5 0.25
MW-1B 15-Aug-91 : 5 5 . 25 0.5 0.28
19-Sep-61 5.5 5.5 30.25 0.05 0.0025
16-Oct-91 6.2 6.2 . 38.44 0.05 0.0025
13-Mov-9H1 4.3 4,1 : 16.81 - £.05 0.0025
03-Dec-81 5.4 5.4 . 29.16 0.05 0.0025
07-Jan-92 4.6 4.6 21.16 0.05 0.0025
MW-15 15-Aug-91 7.6 7.5 © 5776 0.05 0.0025
19-Sep-G1 9 ] a1 0.5 0.25
16-Oct-94 <1 0.5 - 0.25 0.6 0.25
13-Nov-84 B8 8.8 77.44 005 0.0025
03-Dec-&1 10 10 100 0.5 0.25
07-Jan-92 B.0 B.O B4 0.05 0.0025
MW-17A 15-Aug-91 7.4 7.4 54.76 0.5 0.25
19-Sep-&1 8.6 8.6 . 73.96 0.05 0.0025
16-Oct-91 - 8.5 8.5 72.25 0.05 0.0025
13-Nov-91 7.4 T4 54,76 0,05 0.0025
03-Dac-01 B.3 8.3 68,89 0.05 0.0025
07-Jan-92 5.5 5.5 30.25 0.05 G.0025
MW-178 15-Aug-91 14 14 - 1586 0.5 0.25
18-Sep-91 : 17 17 289 0.5 0.25
16-Oct-91 16 18 256 0.5 0.25
13-Nov-21 i5 15 225 0.5 Q.25
03-Dec-91 19 19 . 361 0.5 0.25-
07-Jan-92 14 14 196 0.5 0.25
n= 30
SUM(X) 218.4000
SUM{x2) 2420.6400
SUM(delta?) 4.2828
MEAN= 7.2800
LLVOM= 0.0357
VAR()=52= 28.6936
s2/n= 0.89565
W= 09565
d.f= 29
1= 2.4620
alpha= 0.01

rab\a:quan-2as.wii 1 ¢



FOREGROUND
ARSENIC, WELL 11A
Daie
18-Mar-g1
13-Jur-91
13-Jun-91
13-Jun-91

FOREGROUND:
N=
SUMK)
SUMIx2)
SUM(delta?)
MEAN=
LLVOM=
VAR(x)=82=
$2m=
W
di=
1=
alpha=

FOREGROUND
ARSENIC, WELL 118
Date
18-Mar-91
13-Jun-91
13-Jun-91
13-Jun-81

FOREGROUND:
. M=

SUM{x)
SUM(x2)
SUM(delta2)
MEAN=
LLYOM=
VAR{x)=52=
s2/n=

W=

d.f=

=

alpha=

rabha:quan-2as.wki

7.4000
14.1000
0.0100
1.8500
6.0006
0.1378
0.0844
0.0344
3

454
.01

Actual
3.0
2.6
44
3.5

4
13.5000
47.3700

0.0100
3.3750
0.0006
0.5035
0.1500
0.1509
3
4541
0.01

— s ap
MmN R X

3.0
28
4.4
3.5

X2
576
2.89
2.89
2.56

BACKGROUND:
nN=
d.f.=
te=
W=
MEAN-=:
STATISTIC:
alpha=
{star)=
i{sub-c)=
t(star) < t{sub-c)

[AcceptHo

%2

6.76
19.36
12.25

BACKGROUND:
N=
di=
t=
W=
MEAN=

STATISTIC:

alpha=
istar)=
t{sub-c)=

i(slar) < l{sub-c)

[ Accepi Ho

delia
0.08
G.05
0.05
0.05

30

29

2.462
0.9564545877
7.28

.01
-5.456
2.534

delta
0.05
0.05
0.05
0.05

3o

29

2,462
0.9564545977
7.28

0.01
=371
2.745

della2
0.0025
0.0025
0,0025
0.0025

delta2
0.0025
0.0025
C.0025
0.0025



FOREGROUND
ARSENIC, WELL 11D

Date Aclual X x2 . delta delta?
18-Mar-91 56 56 31.36 .05 0.0025
- 13-Jun-g1 ' B 5.0 . 25 0.05 0.0025
13-Jun-31 5.0 540 25 0.05 0.0025%
13-Jun-91 4.5 4.5 20.25 0.05 0.0025
FOREGROURND:
: M= 4 . BACKGROUND:
SUM(X) 20,1000 n= 30
SUM(x2) 101.6100 d.i= 29
SUM(delta®) 0.0100 = 2.462
MEAN= 5.0250 W= 0.9564545977
LLVOM= 0.0006 MEAM= 7.28
VAR(x)=52= 0.2036 STATISTIC:
s2/N= 0.0509 afpha= 0,01
W= 0.0509 t(star)= -2.247
df= 3 H{sub-c)= 2,567
= 4.544 i[star) < t{sub-c)
alpha= 0.0% [ AcceptHo ~ }
FOREGROUND
ARSENIC, WELL 128
Date Aciual X X2 dafta delta?
1B-Mar-31 6.4 6.4 40.96 0.05 0.0025
13-Jun-1 6.6 6.6 43.56 0.05 0.0025
13-Jun-: 7.7 7.7 50.29 0.05 0.0025
13-Jup-91 7.9 7.9 62,41 0.05 0.0025
FOREGROUND:
T 4 BACKGROUND:
SUM(x) 28.6000 ) n= 30
SUM(x2) 208.2200 : d.i= 29
SUM{delta?) 0.0100 1= 2.462
MEAN= 7.1500 W= 0.9564545977
LLVOM= 0.0006 MEAN= 7.28
VAR(x)=82= 0.5778 STATISTAC:
§2/M= 0.1444 B alpha= 0.01
W 0.1444 Y(star= : 0124
d.i= 3 t{sub-c)= 2735
t= 4.541 t{star) < t{sub-c)
alpha= 0.01 [ Accept Ho |

rabha:guan-2as.whki 3



FOREGHROUND
ARSENIC, WELL 13A
Date
18-Mar-91
13-Jun-91
13-Jun-91
13-Jun-&1

FOREGROUND:
N=
SUMX)
SUM(x2)
SUM(dela2)
MEAN=
LLYOM=
VAR{x)=S2=
s2in=

FOREGROUND
ARSENIC, WELL 13B
Date
18-Mar-91%
13-Jun-61
13-Jun-9t
12-Jun-91%

FOREGROUND:

SUMOG
SUM(x2)
SUM({delta?)
MEAN=
LLVOM-=
VAR(x}=52=
s2in=

W=

di=

=

alpha=

rab\a:quan-2as.wii

18.6000
165.3600
0.0100
4.8000
0.0006
3.1078
0.7769
0.7769
3

4.541
0.01

Actual
52
4.6
5.7
5.7

4
21.2000
113.1800
0.0100
5.3000
0.0006
0.2744
0.0686
(.06886

3

4.541
0.1

4.0
3.0
5.6
7.0

5.2
4.6
5.7
5.7

x2
16

31.38
49

BACKGROUND:
n=
di=
=

We -

MEAN=
STATISTIC:
alpha=
i(star)=
i{sub-c)=
t(star) < t{sub-c)

[ Accept Ha

X2
27.04
21,16
32,49
32.49

BACKGRQUND:
N—
df=
=
W=
MEAN=

STATISTIC:

alpha=
i{star)=
{sub-c)=

tstar) < l(sub-c)

[Accept Ha

delta
0.05
0.05
0.05
0.05

30

29

2482
0.9564545977
7.28

0.01
-1.808
3.394

delta
0.05
0.05
0.05
0.05

30

29

2.462
0.9564545977
7.28

0.01
-1.956
2.601

delia?
0.0025
0.0025
0.0025
0.0025

delta2
0.0025
0.0025
0.0025
0.0025



THIRD QUARTER 1991
NEW CALCULATED MEAN BACKGROUND

ARSENIC
Welts: MW-1,MW-1B,MW-1C MW-17A MW-178
BACKGROUND
Dats Actual X x2 delta delta?
MW-1 15-ALg-91 <1 0.5 0.25 0.5 0.25
19-Sep-&1 <1 0.5 0.25 0.5 0.25
16-0ct-01 <1 0.5 0.25 0.5 0.25
13-Nov-81 <4 0.5 0.25 0.5 0.25
13-Dec-81 <1 0.5 0.25 0.5 0.25
07-dan-92 <1 0.5 0.25 0.5 0.25
MW-18 15-Aug-91 5 5 25 0.5 0.25
19-8ep-81 55 5.5 30.25 0.05 0.0025
16-Oct-84 6.2 6.2 38.44 0.05 0.0025
13-Nov-31 44 41 16.681 - 0.05 0.0025
03-Decd1 54 5.4 29.16 0.05 0.0025
07-Jan-s2 46 45 29.16 0.05 0.0025
MW-1C 15-Aug-91 7.8 7.6 57.78 0.05 ‘ 0.0025
18-Sep-91 g g 81 0.5 0.25
168-0c1-91 <1 0.5 0.25 0.5 0.25
13-Nov-g1 8.8 8.8 77 .44 0.05 0.0025
03-Dec-91 50 10 10 0.5 0.25
07-Jan-g2 8.0 8.0 B4 0.05 0.0025
MW-17A 15-Aug-91 7.4 7.4 5476 0.5 0.25
19-Sep-91 8.6 8.6 73.96 ' 0.05 0.0025
16-0ct-81 B.5 B.5 72.25 g 0.05 0.0025
13-Nowv-g1 7.4 7.4 54,76 0.05 0.0025
03-Dec-91 B.Aa 8.3 68.80 0.05 0.0025
07-Jan-52 55 5.5 30.25 0.05 . 0.0025
MW-178 15-Aug-99 14 _ 14 156 0.5 0.25
18-Sep-91 A7 17 289 0.5 * 0.25
16-0ct-81 i6 16 256 0.5 D.25
13-Nov-81 15 15 225 6.5 0.25
03-Dec-91 19 19 361 0.5 0.25
07-Jan-82 14 14 196 0.5 0.25
BACKGEROUND:
N= 30
SUMK 218.4000
SUMGE) 2338.6400
SUM(deltal) 4.2825
MEAN= 7.2800
LLVOM= 0.0357
VAR(x)=S2= 25,8661
s2/Mh= 0.8622
W= 0.8622
tte= 29
= 2.462
alpham a.01

raba:quan-3as.wk1 1



FOREGRCUND
ARSENIC, WELL 11A
Date
13-Jun-81
18-Sep-91
19-Sep-81
19-Bep-91

FOREGROUND:
N=
SUM(x)
SUMx2)
SUM{delta2)
MEAN=
LLVOM=
VAR(x}=S2=
52/N=

FOREGROUND
ARSENIC, WELL 118
Date
13-Jun-21
18-Sep-99
18-Sep-91
18-Sep-H

FOREGROUND:
n=
SUM)
SUM(x2)
SUM{delta2)
MEAN=
LLVOM=
VAR(x)=S2=
s2/n=
W=
d.f=
t=
alpha=

rab\aquan-3as.wki

Actual
1.7
23
1.B
1.7

4
7.5000
14.3100
C.0100
1.8750
0.0008
0.0836
0.0209
0.0209
3

4.541
0.0

Actual

3.5
1.9
3.7

4
11.7000
36.3100
0.0100
2.9250
0.0006
0.6989
0.1742
D.1742
3

4,541
a.01

x X2
1.7 2.8%
2.3 5.28
1.8 3.24
1.7 2.89

BACKGROUND:
=
df=
1=
W=
MEAN=
STATISTIC:
alpha=
istar)=
(sub-C)=
i(star) < 1{sub-c)
[ Accept Ho

% x2
28 B.78
3.5 12.25
1.9 3.61
3.7 13.69

BACKGROUND:
N=
di=
=
W=
MEAN=
STATISTIC:
i alpha=
tstar)=
t{sub-c)=
1(stan) < i(sub-c)
[[Accept Ho

deha
0.05

0.05 .

0.05
0.05

iy

29

2.462
0.8822017241
7.28

0.1
-5.782
2.511

delta
0.05
0.05
0.05
0.05

30

2

2.462
0,8622017241
7.28

0.01
-4.278
2.812

gelia2
0.0025

0.0025

0.0025
0.0025

delta?
0.0025
0.,0025
0.0025
0.0025



FOREGROUND
ARSENIC, WELL 15D
. Date
13-Jun-¢1
19-Sep-91
18-Sep-a1
19-52p-91

FOREGROUND:
N=
SUM{x}
SUM{x2}
SUMtdelta?)
MEAN=
LLVOM=
VAR[X)=S2=
52Mn=
W=
df=
t=
alpha=

FOREGROUND
ARSENIC, WELL 12B
Date
13-Jun-31
15-Sep-91
18-S2p-91
18-Sep-91

FGREGROUND:
Ne=
SUMX)
SUM{x2)
SUMdela2)
MEAN=
LLVOM=
VAR[X}=52=
2=
W=
df=
1=

alpha=

rab\é:quan-sas.wm

Agual
5.0
6.2
4.3
4.7

4
20,2000
104,0200
0.0100
5.0500
0.0006
06711
0.1678
0.18678

3

4.541
0.0

Actual
6.6
6.7
6.6
6.3

4
26.2000
171.7000
0.0100
B.5500
0.0005
0.0311
0.0078
0.0078

3

4.541
0.01

5.0
8.2
43
47

B.6
6.7
6.6
6.3

x2
25
38.44
18.49
22.08

BACKGROUND:
n=
di=
=
Wee
MEAN=

STATISTIC:

afpha=
A{star)=
{sub-c)=

t{star) < t(sub-c)

[Accept Ho

X2

4356 .

44,88
43.56
3968

BACKGROUND:
N=
df=
1=
We
MEAN=
STATISTIC:

alpha=

istar=
t{sub-c)=
{{star) < i(sub-¢)

[ Accept Ho

delta
0,05
0.05
Q.05
D.05

30
29
2.462

0.8622017241

7.28

0.1
-2.187
2.801

delia
G.05
0.05
0.05
0.05

30

29

2.462
0.8622017241
7.28

0.01
-0.783
2.481

delta2
0.0025
0,0025
0.0025
0.0025

delia?
0.0025
0.0025
0.0025
0.0025



FOREGROQUND
ARSENIC, WELL 13A
Date
13-Jun-81
19-Sep-91
18-Sep-01
19-Sep-91

FOREGROUND:
N=
SUMx)
SUM{x2)
SUM({dela?}
MEAN=
LEVOM=
VAR(x)=S2=
52/N=
W=
di=
1=
alpha=

- FOREGROUND
ARSENIC, WELL 138
Dats
13-Jun-91
18-Sep-91
18-Sep-21
18-Sep-1

FOREGROUND:

SUM)
SUM(x2)
SUM(detta?)
MEAN=
LLVOM=
VAR(x)=52=
s2/n=

W=

di=

=

alpha=

rab\arquan-3as.wk1

Acat
3.0
4.0
4.5
3.8

4
15,0000
57.0200

0.0100

. 3.7500

0.0008
0.2578
0.0544
0.0644
3
4.541
0.01

Actual
4.8
8.4
4.8
5.4

4
20.2000
102.5200
£.0160
£.0500
0,0008
01711
0.0428
0.0428
3

4,541
0.

X X2
3.0 . g’
4.0 15
4.1 16.81
3.9 16.21

BACKGROUND:
Nz
d.fe
t=
W=
MEAN=
STATISTIC:
alpha=
{stan=
i(sub-c)=
{{star) < 1(sub-c)
[ Accept Ho

b4 X2
4.8 21.16
5.4 ©28.18
48 23.04
5.4 28.16
BACKGROUND:
o
d.fe=
MEAN=
STATISTIC:
alpha=
i{star)=
1(sub-c}=
t(star) « 1{sub-c}
[ Accept’Ho

delta
0.05
0.05
D.05
0.05

30

29

2.482
0.8822017241
7.28

0.01
-3.667
2.607

delta
0.05
0.05
0.05
0.05

30

29

2.482
0.8622017241
7.28

0.0t
-2.344
2.560

delia?

" 0.0025

0.0025
0.0025
0.0025

delia?
0,0025
0.0025
0.0025
0.0025



ARSENIC

Wells : MW-1, MW-1B,MW-1C,MW-17A MW-178
BACKGROUND

MW-1

MW-1B

MW-1C

MW-17A

MW-17B

rab\a:guan-4as.wii

Date
15-Aug-31
18-Sep-91
16-Oct-31
13-Nov-81
03-Dec-91
{7-Jan-92
15-Aug-91
18-Sep-91
16-0ct-81
13-Nov-81
03-Dec-91
07-Jan-82
15-Aug-91
19-8ep-91
16-0ct-81
13-Nov-91
03-Dec-81
07-Jan-92
15-Aug-91
19-Sep-G1
$8-0ct-91
© 13-Nov-81
03-Dec-81
07-Jan-g2
15-Aug-91
19-Sep-91
16-0ct-91
13-Nov-91
03-Dec-91
07-dan-92

BACKGROUND:
M=

SUM(x)
SUM(x2)
SUM({delt=2)
MEAN=
LLVYOM=
VAR(X)=S2=
82in=

W=

dfe

Qe

alpha=

Aclal
<
<1
<1
<1
<1
<}

5
5.5
5.2
4.1
5.4
4.6
7.6

9

<1.0
B.8
10
B.O
7.4
8.8
8.5
7.4
8.3
5.5
14
17
16

15

19
14

a0
218.4000
2420.6400
- 4.2800
7.2800
00357
28,6936
0.89565
0.8565

29

2.482

0,01

FOURTH QUARTER 1991

NEW CALCULATED MEAN BACKGROUND

0.5
0.5
0.5
0.5
0.5
0.5

5.5
6.2
4.1
5.4
4.8
7.6

0.5
BB
10
8.0
7.4
B.6
8.5
T4
8.3
55
14
17
i6
15
18
14

x2
0.25
0.25
0.25
0.25
0.25
D.25

30.25
38.44
16.81
2818
21.186
57.76
B1
0.25
77.44
100
64
5476
73.86
72.25

54.76 .

68.89
30.25
186

289 -

256
225
361
196

delta
Q.5
0.5
0.5
0.5
0.5
0.5
0.5
0.05
0.05
0.05
.05
0.05
0.05
0.5
0.5
0.05
0.5
0.05
0.5
0.05
G.05
0.05
0.05
0.05
0.5
0.5

0.5
0.5
0.5

0.5 .

delia2
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.0025

. 0.0025

0.0025
0.0025
0.0025
0.0025
0.25
0.25
0.0025
0.25
0.0025
0.25
0.0025

0.0025

‘ p,0025

0.0025
0.25

- 0.25
0.25
0.25
0.25
0.25



FOREGROUND
ARSENIC, WELL 64
Date
18-Sep-91
03-Dec-31
03-Dec-31
03-Dec-91

FOREGROUND:
N=
SUM(x)
SUMER)
SUM(deliaz)
MEAN=
LLVOM=
VAR(X):SE:
$2n=

FOREGROUND
ARSENIC, WELL 11A
Date
18-Sep-91
03-Dec-21
03-Dec-21
03-Dec-21

FOREGROUND:
N=
SUM(x)
SUM(x2)
SUM(delia2)
MEAN=
1LVOM=
VAH{X)-—'SQ=
s52/n=
W=
di=
t=
alpha=

rab\a:quan-4as.wk1

Actual
25
34
31
34

4
124.0000
3898.0000
1.000G
33.0000
0.0625
181111
45278
4.5279

3

4.541%

0,01

Actual
2.3
32
3.0
2.4

4
10.8000
30.2900
0.100
2.7250
C.00C6
0.1969
0.0482
0.04582
3

4.541
c.01

X X2
25 825
34 1158
31 961
34 1156

BACKGHROUND:
=
d.f.=
t=
W=
MEAN=

STATISTIC:

alpha=-
t{st1ar)=
t{sub-c)=

{{star »or= 1(sub-c)
i Reject Ho in favor of Hi |

X xe
23 5.29
3.2 10.24
3.0 S
24 576

BACKGROUND:
Nz
d.f=
1=
W=
MEAN=
STATISTIC:
alpha=
tstar)=
i(sub-c}=
t(star) < 1{sub-c)
| Accept Ho ]

delta
0.5
0.5
0.5
0.5

30

2g

2.482
D.8564535388
7.28

0.01
10,129
-4.178

delta
0.05
0.05
0.08
0.05

an

29

2.462
0.9564536358
7.28

C.01
-4.542
2.564

delta2
0.25
0.25
0.25
0,25

delta2
0.0025
D.0025
0.0025
0.0025



FOREGRCUND
ARSENIC, WELL 11B
Date
19-8ep-81
03-Dec-21
03-Dec-81
03-Dec-91

FOREGROUND:
N=
SUM(x)
SUM(x2)
SUM{dehaZ)
MEAN=
LLVOM=
VAR(x)=52=
s2in=
W
di=
t=
alpha=

FOREGROUND
ARSENIC, WELE 11D
Date
19-Sep-81
03-Dec-51
03-Dec-91
03-Dec-81

FOREGROUND:
. N=
SUME)
SUM(x2)
SUM{detiaz)
MEAN=
LLVOW=
VAR(X)=82=
52/1=
W=
di=
1=
alpha=

FOREGROUND
ARSENIC, WELL 128
Dase
18-Sep-81
03-Dec-91
03-Dec-91
03-Dec-81

FOREGROUND:
N=
SUME)
SUM(x2)
SUM({delia2)
MEAN=
LLVOM=
VARD)=52=
s2M=

rab\a: quan-das.wki

Actual
3.5
58
6.6
4.8

4
20,7000
112.4800
0.0100
51750
£.0006
1.7903
0.4476
0.4476

3

4.541
G.0%

Actual
6.2
6.5
7.1
7.8

4
27 6000
151.8400
C.0100
6.2000
0.0006
0.5011
01253
0.1253

3

4.541
0.07

Actual
6.7

. B3
1.0
9.9

2
35.8000
332.7900
0.0100
B.9750
0.0008
3.5303
0.88256
0.8825

3

4,541
0.01

X x2
3.5 12.25
58 33.64
B.8 43.56
4.8 23.04

BACKGROUND:
N=
di=
e
W=
MEAN=
STATISTIC:
alpha=
t{star)=
{{sub-c)=
t{star) < 1{sub-c)
[[Accept Ho

% x2
6.2 38.44
8.5 42.25
AR 50,41
7.8 60.84

BACKGROUND:
ez
di=
t=
W=
MEAN=
STATISTIC:
alpha=
1(star)=
1(sub-c)=
t(star) < t(sub-c}
["Accept Ho

X x2
6.7 44,80
83 €B.89

1.0 121
es 5B8.01
BACKGROUND:

(1553
d.i=
t=
W=
MEAN=
STATISTIC:;
alpha=
1(star)=
1{sub-c)=
i(star) < t{sub-c)
FAccept Ho

delta
0.08
0.05
0.05
0.05

30

29

2.462
0.9584536358
7.28

o.M
-1.778
3.125

delta
0.05
0.05
0.05
0.05

a0

29

2,462
{.0564536398
7.28

0.01
-0.365
2703

delta
0.05
0.05
0.05
0.05

30

29

2.462
0.8554536358
7.28

0.01
1.250
3.460

delta2
0,0025
0.0025
0.0025
0.0025

delta2
0.0025
0.0025
0.0025
0.0025

delia2
0.0025
0.0025
0.0025
0.0025



FOREGROUND
ARSENIC, WELL 13A
Date
19-Sep-01
03-Dec-91
03-Dec-$1
03-Dec-51

FOREGROUND:
N=
SUM(x)
SUM(x2)
SUm(delta2)
MEAN=
LLVOM:=
VAR(x)=52=
s2MN=
W
d.f=
=
alpha=

FOREGROUND
ARSENIC, WELL 13B
Data
19-5ep-81
03-Dec-91
03-Dec-91
03-Dec-91

FOREGROUND:
n=
SUM{x)
SUM(x2)
SUMdetta®)
MEAN=
LLVYOM=
VAR(x)=52=
s2/n=
W=
gi=
t=
alpha=

rab\arquan-4as.wki

Actual
4.0
3.3
5.7
5.4

4
1B.4000
88.5400
0.0100
4.6000
0.0008
1.3011
0.3253
03253
3

4541
0.0%

Actual
5.4
5.4

26.0
7.1

4
43.8000
7847300
0.0100
10.8750
0.0008
100.8769
25.2442
25.2442
3

4.541
0.01

X %e
4.0 ‘16
3.3 - 10.89
57 32.49
5.4 2916

BACKGRCUND:
N=
di=
t=
W=
MEAN=
STATISTIC:
alpha=
t{star)=
t{sub-c)=
Hstar) < t{sub-c}
{ Accept Ho

X x2
5.4 2818
5.4 29.16

28.0 678
7.4 50.41
BACKGROUND:
M=
dfe
=
W=
MEAN=
STATISTIC:
alpha=
istar}=
H{sub-¢)=
I(ster] < tsub-c)
[ Accept Ho

dela
0.05
0.05
0.05
0.05

30

29

2.462
0.9564536388
7.28

0.0
-2.367
2.880

delta
0,05
0.05
C.05
0.C5

30

23

2.462
0.9564538508
7.28

0.0t
0.722
4.465

delta2 -

0.0025
0.0025
0.0025
0.0025

delta?
0.0025
0.0025
0.0025
0.0025
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1.0 INTRODUCTION

7.1 Location

This report presents the findings of a hydrogeologic investigation
at the Quanex-Michigan Seamless plant site in South Lyon, Michigan to
begin implementation of a groundwater monitoring program in compkiance
with the federal Resource Conservation and Recovery Act (RCRA). The
plant site is located on the southwest side of the city of South Lyon
in the northwest gquarter of the northeast quarter and the northeast
quarter of the northwest quarter of Section 30 of Township 1 North,
Range 7 East {Lyon Township). The site is bordered by residential
areas on the north and east, by the Grand Trunk Western railroad right-
of-way to the south, and wetlands and agricultural lands to the west.
Surface water features in the vicinity are Yerkes Drain immediately to
the south of the plant site, wetlands along the western edges of the
site, and Inchwagh Lake and surrounding wetlands one-half mile west-
southwest of the southwest corner of the site (Figure 1).

1.2 Process Generated Waste

In the production of seamless steel tubing, Michigan Seamless
utilizes pickling liguors containing primarily sulfuric acid. Process
waters from these operations are neutralized with the addition of lime
at a treatment plant and then pumped to two lagoons to the north of the
main plant (Figure 2)}. Treated water enters the east lagoon at an inlet
in the southwest corner and overflows to the west lagoon from an outlet
in the northwest corner. The bottom elevation of the lagoons is at
909.5' MSL. The elevation of the top of the lagoon's berms js at 919.5'
MSL. Although the surface water elevation in the lagoons can theoretically
fluctuate between 909.5' and 919.5', it typically ranges between
913.0' and 974.0' as it is controlled by an adjustable outlet structure,
When water is discharged from the lagoons, it flows into a drainage
ditch and must flow through a measuring flume before reaching Yerkes
drain. This discharge is monitored and regulated under conditions of a
National Pollutant Discharge Elimination system (NPDES) permit. Sludge
resulting from the neutralization process is occasionally removed from
the lagoons and placed in drying beds near the west end of the site.
Final closure plans for the site specify removal of off-site disposal of
this material.

1.3 Regulatory Requirements

Regulations established under RCRA (40 CFR Part 265, Subpart F)
require implementation of a groundwater monitoring system for these
hazardous waste facilities. This report presents the results of a
study to determine the hydrogeological characteristics of the site,
installation of monitoring wells, and plans for the first year of moni-
toring as stipulated under Section 265.92.

2.0 AREA GEOLOGY

Thé South Lyon area lies in a region of relatively complex glacial
geology with surficial deposits alternating between tiil in ground
moraine and stratified sand and gravel in outwash plains and other ice-
contact features. To provide a general description of the hydrogeologic
characteristics of the area, driller's logs from 43 domestic water wells
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in Sections 19, 20, 29, and 30 of Lyon Township were reviewed along with
logs of the South Lyon municipal wells located in the northeast quarter

of the northeast quarter of Section 30 to the east of the Michigan Seamless
plant site. These logs are attached as Appendix 1. Most logs show a
stratigraphic pattern of a surface layer of water-bearing stratified sand
and gravel underlain by a layer described by drillers as "blue clay", "hard-
pan", or "cemented gravel"”; consisting of gray sandy clay and fine gravel.
A1l but four logs of relatively shallow wells reported this layer. Most

- wells tap a second aguifier of stratified sand and gravel underiying the
clay layer. The clay layer is apparently continucus throughout the area,
however, it is quite possible that there are discontinuities or other hy-
draulic connections between the aquifers, Surface and static water Tevel
elevations for each well were estimated based on a topographic map. These
elevations and the topographic contours indicate groundwater flow in an
east-to-west direction, discharging to lakes and wetlands in Sections

24, 25, and 26 in Green Oak Township (TIN, R6E} to the west of South Lyon.

3.0 SITE GEOLOGY

Geologic and hydrogeologic characteristics of the site were deter-
mined by a series of soil borings, installation of monitoring wells, and
measurement of groundwater elevations. A series of five soil borings was
drilled on August 29, 1983 at the locations shown on Figure 2. A solid-
stem auger rig was used to drill to depths ranging from 25 to 50 feet.
Logs of these borings are in Table I,

Surficial materials on the site consist of stratified sand and gravel
ranging from 26 feet to more than 50 feet in thickness. A cut in a bank
along the north fence near the west side of the site shows these materials
in place displaying cross-bedding typical of glacial outwash deposits,

In borings #2, #3, #4, and #5, a layer of gray sandy clay was encountered
at depths ranging from 21.3 to 28 feet. This layer was penetrated 7 feet
in Boring #2; it was not fully penetrated in any of the borings. The
water table was encountered at depths ranging from 3 feet in boring #3
near the west end of the site to 12,4 feet in Boring #1 at the southwest
corner of the west lagoon.

4.0 WELL INSTALLATION

Monitoring wells were installed on September 29, 1983 at the loca-
tions shown on Figure 2. A new upgradient well was instalied on December
22, 1983 after MDNR's review and upon their recommendation. These wells
were constructed utilizing galvanized casing and stainless steel screens
3 feet in length. Casings were cleaned to remove cutting oil residues
before wells were installed. The annular space (i.e., the space between
the bore hole and well casing) above the sampling depth was filled with
a bentonite slurry up to 6 inches from the surface. A concrete collar
was poured around the casing. Locking well caps are in place on all
monitoring wells and on any abandoned wells, Each well was installed
with the top of the screen 5 feet below the water table. This depth was
selected to intersect approximately the upper third of the saturated
thickness above the clay layer. Although no clay was encountered in
Boring #1 at the west edge of the west lagoon, the placement of the
screen for monitoring well #2 is consistent with that of the other four
wells. Given the proximity of the site to groundwater discharge areas,
it is assumed that groundwater flow is relatively shallow and that the
moni toring wells at the selected locations arid depths will detect any
contaminants transported in this flow system.

-



TABLE 1

LOGS OF SOIL BORINGS
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8821 KRATAGE AVENUE

HAarTLEY & AssociaTes, P.C.

UNION LAKE, MICHIGAN 46085

TEST BORING REPORT

"

BORING No. L N & A Job No, 27085
Ground Surface Elev. ___ 72O Ciiont Environmental Research Group
Datum Ann Arbor, Michigan
Project Quanex Plant Date Dritied 8-29-83
S. Lyon, Mlchigan Driller L. Hartley

4" Auger on A.T.V.

Drilling Method:

ELEV. L:E:ET; TY::MP:;; A SOIL CLASSIFICATION NS

E Medium Compact Dry Dark Brown -

2 = 2. Medium Sand FILL ‘
— 3.4} Compact Dry Brown Coarse Gravel

4 _— 5 )
— 55 | 8 Medium Compact Dry Brown Medium
— 9 4.o| Sand, with Streaks of Dry Silt

6 _— "
E Medium Compact Moist Brown

8 Medium Sand and Fine Gravel
= 8 with Streaks of Black Chemical
— 3835 | 10 Residue :

10 8

12 V.
= Becomes Wet Water Level 12,47
— : at Completion.

14_— b 14.2
— 33 3
= 4 Loose Wet Gray Medium Sand

16_"] with Some Medium Gravel

18__™ 18.0
. b4
—18ss i Loose Wet Brown

20 — 2 Coarse Sand and Medium Gravel

2 22,0
E B Medium Compact Wet Gray

24—_:- sg |8 Coarse Sand and Medium Gravel
- 10 ‘

26— (Continued on Sheet 1-4)

SAMPLE TYPES
$.8, - 2" 0.D. Spiit Spoon Sample
L.S.-Sectional Linar Sampie

A.5.-Auger Sample
C.C.P.-Continuous Cone Penatration Test

“Na' -Number of Blows Required to
Drive Sampler into Soil in 6 Depth
Increments, using 140 (b Hammer
Dropping 307,

(12" Depth Increments

during C.C.P. Tests)

SHEET

W.L.-Water Levei

w - Moisture Content, %

qu - Unconfined Compressive
Strength in P.S.F.

nd - Natural Density in P.C.F.

L 5




HArRTLEY & AssociaTEs, P.C.

8821 KRATAGE AVENUE

TEST BORING REPORT

LNION LAKE, MICHIGAN 28085

BORING No. 1 Continued M & A Job No, CO-085
Grou.nd Surface Elev. Client Env_ironmenta.l Research Group
Setum Ann Arbor, Michigan
Project Qua'nex Flant Data Drillad 8'2'9_83
S. Lyon, Michigan . L. Hartley
Drilier .
Dritling Method:u'" Auger on A.T.V.
ELEV. |2E:g; Tws,:m;i_ e SOIL CLASSIFICATION ‘i"
28 :. Medium Compact Wet Gray
- 8 Coarse Sand and Medium Gravel
Ass | 12
30— 8 | 30.5
= Medium Compact Wet Gray Silty
32— 3p,5{ Medium to Coarse Sand -
o with Streaks of Sandy Clay
: - AS
— Medium Compact Wet Gray
— Medium to Coarse Sand
36”: with Some Coarse Gravel
38
— a3
40 :
4z 71
s
Y
-
48—
= AS 50.0
50
- End of Boring

SAMPLE TYPES

$.5. - 2 0.D. Spiit Spoon Sample
L.5.-Sectional Liner Sampie

A.S.-Auger Sample

C.C.P.-Continuous Cone Penetration Test

"No' -Number of Blows Required to
Drive Sampler into Soil in 6 Depth
Increments, using 140 1 Hammer
Dropping 307

(12" Depth Increments

during C.C.P. Tests}

W.L.-Water Level

w - Moisture Content, %

qu - Unconfined Compressive
Strength in P.S.F.

na - Natural Density in P.C_F.

SHEET 1-A OF 5




8821 KRATAGE AVENUE

HarTLEY & AssociaTes, P.C.

TEST BORING REPORT

UNIGOHN LAKE, MICHIGAN 4B085

Il

BORING No. 2

~9/0

H & A Job No. 83-085

Environmental Research Group

Ground Surface Elev. Client
Batum . Ann Arbor, Michigan
Project Quanex Plant Date Drilled 8-29-83
8. Lyon, Michigan L. Hartley
Driller
L" Auger on A.T.V,
Orilling Method: __
ELEV. ,zE:ET; .,.Yﬁ:whi_ BTN SOIL CLASSIFICATION ‘:"'
- 6
3ss | 6 Medium Compact Dry Bro
= ry Wil
S 7 Medium Sand
- -.--| Caved-in at 6.7
i o AV Water Level 8.0
53 7 9.3 (Measued from
10-=1 v Augers )
= Medium Compact Wet Dark Gray
= 13.0 Medium to Coarse Sand *%%* **¥Petroleum Odor
— 10 — R
- —355 |11
15 ] 10 Medium Compact Wet Gray
- Coarse Sand and Fine to Medium
—_ Gravel '
- AS
20
= 22,0
-] 23.0] Firm Wet Gray Sandy Clay
_ — AS Loose Wet Gray Coarse Sand
25— and Medium Gravel
—'—_-‘ 28.0
0 —1 AS Dense Moist Gray Sandy/Gravelly
= 1.2 Claypan
___E Hard Moist Gray
— .0 Sandy/Gravelly Clay
35 A8 35,0{ Dense Moist Gray Sandy/Gravelly Clayppn
= End of Boring
SAMPLE TYPES “No*’-Number of Biows Required to W.L:Water Level
§.5. - 2” 0.D. Split Spoon Sample Drive Sampler into Soil in 6" Depth w - Moisture Content, %
L.S.-Sectional Liner Sample Increments, using 140 Ib Hammer qu - UF‘COD""?C‘ Compressive
A.S.-Auger Sampie Dropping 30", Strength in PSF
C.C.P.-Continuous Cone Penetration Test (12" Depth Increments nd - Natural Density in P.C.F.
during C.C.P. Tests} SHEET 2 OF 5




HARTLEY & ASSOCIATES, P.:C.

682t KRATAGE AVENUE

TEST BORING REPORT

UNION LAKE, MICHIGAN 28085

BORING No. 3

H & A Job No. 83-085

Ground Surface Elev.

~q05

~ Clisnt

Environmental Research Group

Ann Arbor, Michigan

Datum
Project Quanex Plant Date Drited __0~29-83
S. Lyon, Michigan Driller L, Hartley
[}
Driling Method: 4fAuger on A.T.V.
ELEV. ‘zE;'g:r TY:QMP:E;. STRATE SOIL CLASSIFICATION ‘:V
) - 1.0| Loose Dry Dark Brown Sand Topsoil
2 2.5 Loose Dry Brown Medium Sand
- Loose Wet Brown Silty Medium Sand AV, Water Level 3.0°
2 4.0
4_T ss | 1 - at Completion.
— 3 Loose Wet Brown Fine to Medium
-n.l1
6 _: 6.2 Gravel
8 - Firm Molst Gray Sandy Clay
— 6
— 88 7
10— 8
- 5 Very Loose Wet Gray.
14__—1 Clayey Medium Sand
— 35 1
- ! 16.0
16— :
1 Loose Wet Gray Coarse Sand
18_—1 and Fine Gravel, wlth Some
5 19.0| Coarse Gravel
— 38 14
200 4 Firm Moist Gray Sandy Clay
= 21,3
2 22.5 Hard Molst Gray Sandy Claypan
24 — 6 Loose Wet Gray Coarse Sand
/] S8 3 and Medium Gravel
—_ 3 25.0
25_: ‘ End of Boring
SAMPLE TYPES “No"'-Number of Blaws Aequired to W.L.-Water Level
5.5, - 2" O.D. Split Spoon Sample Drive Sampler into Soil in 6 Depth w - Mmsture. Content, % .
L.S.-Sectional Liner Sample Incraments, using 140 b Hammer qu - UnCOﬂflnifd Compressive
A.S.-Auger Sample Dropping 30" Strength in PSF
C.C.P.-Continuous Cone Penatration Test (12‘_‘ Depth Incrernents nd - Natural Density in P.C.F.
during C.C.P. Tests} SHEET 3 CF g




8821 KRATAGE AVENUE

HarTLEY & AssociaTes, P.C.

TEST BORING REPORT

UNION LAKE, MICHIGAN 48085

BORING No. b H & A Job No. 83-085
Ground Surtace Elev. ~ /5 Client Environmental Research Group
Ann Arbor, Michigan
Datum
Projsct Quanex Pla_n‘t Date Driled 8_29_83
S. Lyon, Michigan oril L. Hartley
ner

4" puger on A.T.V.

Drilling Method:

DEPTH |__ GAMPLE _
ELEV. |\ FEeT [TVPE T Fo |SHANGE SOIL CLASSIFICATION v
= Q.44 Loose Dry Dark Brown Sanc_l Topspil
— 3,0| Loose Mcist Brown Medium Sand
] 3 Loose Molst Gray-Brown Clayey
e = S5 38 4,8] Medium Sand :
= NZ| water Level 6,5
_™ Medium Compact Wet Brown at Completion.
— 3 Medium to Coarse Sand and '
—] a8 5 fine Gravel
10— /
— L
— 35 | 8
15 11
- 8 19.0
—1 58 9 I
20 11 Medivm Compact Wet Gray
- Coarse Sand and Medium Gravel
- 8 24.2
- S8 9 -
25 — 8 Medium Compact Wet Gray Sandy
- 5ilt, with Strezks of Sand and
- 27.5 Fine Gravel o
= = 89 2g.5| SHLET Moist Gray Sandy Clay
30— . [Bounce. End of Boring-- Penetration Test
- Sampler Refusal on Cobble or
: - Boulder.

SAMPLE TYPES

5.5. - 2" 0.D. Split Spoor Sample
L.5.-Sectional Liner Sampie

A.S -Auger Sample

C.C.P.-Continuous Cone Penatration Test

“No”’-Number of Blows Required 10
Drive Sampler into Scit in 8" Depth
Incrernents, using 140 'o Hammer
Dropping 307,

112" Depth Increments

during C.C.P. Tests)

SHEET

w.L, Water Level

w - Moisture Content, %

qu - Urnconfined Compressive
Strength in P.S.F.

nd - Natural Density in P.C.F

EAN 2

e OF




8821 KRATAGE AVERNUE

HarTLEY & AssociaTes, P.C.

TEST BORING REPORT

UNION LAKE, MICHIGAN 48085

BORING No. 5 H & A Job No. DI0E5
Gro;nd Surface Elav. ~ G327 Client Environmental Research Group
Oatumn Ann {krbor. Michigan
Project Qua'nex Plant Date Drilled 8_29-83
3. Lyon, Michigan Dritier 1. Hartley
Dritling Me:hod:u Auger on A.T.V.
ELEV. tha;r;,ﬁg:w;i FloAL SOIL CLASSIF:CATION "i'V
- 1.0{ Loose Dry Gray Sandy Silt Topsoil
—] \FILL
“— 5 Loose Dry Dark Brown Silty
Med
s | 2 4.5 fum Sand FILL
[
- 5
— Medium Compact Dry Brown
p— Medium Sand
— 76 9.2
10— S8 3 M| Water Level 9.7
— Medium Compact Wet Gray at Completion.
= Coarse Sand and Fine Gravel
—— with Some Medium Gravel
4
]38 6
15 "
- 7
-1ss ;8
20 — 7
- 21.5
— 22.5] Fiyrm Damp Gray Sandy Clay
: 10 Medium Compact Wet Gray
pc 55 |9 Sandy Silit
_ 101 26.0
- Firm Moist Gray Very Sandy Clay
] L
085 | 5 36.0
30 ‘ &
—_ End of Boring

~~SAMPLE TYPES

S.5. - 27 0.D. Split Spoon Sampie

L.5.-Sectional Liner Sampile

A.S.-Auger Sampie

C.C.P.-Continuous Cone Penstration Test

“No’*-Number of Blows Required 1o
Dnve Sampler into Soit in 68 Depth
Increments, using 140 b Hammer
Dropping 30",

(12" Depth Increments

during C.C.P. Tests)

SHEET

W.L.-Water Level

w - Moisture Content, %

qu - tinconfined Compressive
Strength in P.S.F.

nd - Natural Density in P.C.F.

5 oF 5




5.0 GROUKDWATER

5.1 Existing Conditions

Top-of-casing elevations of the monitoring wells were measured by
standard survey methods. Static water levels were measured by the
wetted-tape method to the nearest .01 foot. These elevations are listed
‘on Table 2. Groundwater elevation contours and direction of flow are
shown on Figure 3. Groundwater flow across the site is in a westward
direction, consistent with the apparent flow direction of the surrounding
area, with some southward flow into Yerkes Drain.

The groundwater elevation measured in Monitoring Well #2 is signifi-
cantly higher than those of the nearby wells. This is Tikely the result
of the well's close proximity to the west settling pond. The well is, in

“fact, located on the berm of the pond and within 20 feet from the lagoon.
MW #2 is more representative of conditions within the settling pond than of
conditions occurring at the groundwater table, Although not ideal, this
well is the only well which is capable of monitoring potential discharge

to the west of the site and is thus inciuded in the monitoring program,

The groundwater gradient across the site, as calculated from the
differences in head between Monitoring Well #3 and Monitoring Wells #4
and #5, is .0017 ft/ft, or approximately 9 feet per mile.

5.2 Other Factors Affecting Groundwater

During late 1973 or early 1974 a fuel o0il line under the main plant
ruputured causing an estimated loss of 400,000 to 500,000 gallons of fuel
0i1. On March 19, 1974 a field investigator from the Michigan Water
Resources Commission noticed an accumulation of 0il in Yerkes Drain and
in wetlands near the southwest corner of the site. Subsequent investiga-
tions by the Water Resources Commission, the Department of Natural Resources,
and consultants retained by Michigan Seamless revealed the rupture in the
fuel 0i1 1ine and migration of fuel 0il on the groundwater surface to
Yerkes Drain. A remedial action plan was implemented involving the use
of recovery pits, an interceptor drain, and recovery booms in Yerkes Drain.
Fifteen monitoring wells were installed to monitor groundwater leveis and
the presence of fuel oil on the groundwater surface. Complete records of the
recovery operations and monitoring of the fuel oil loss are in the files
of the Groundwater Section of the Geological Survey Division of the DKR.

The area affected by the fuel oiT loss is shown on Figure 4. Water level
information in the DNR files indicates groundwater flow in this area to

the south-southwest directly into Yerkes Drain. Based on this information,
it is unlikely that the fuel 011 loss will have any effect on the monj-

. toring program for the waste management facilities.



Well Top-of-Casing
Number Elevation

1* 921.79 ft

2 921.39

3 915.26

4 908.21

5 909.41

1%% 921.01%

Table 2

Monitoring Well Elevations

Depth to Groundwater
Below Top of Casing

12,14 ft
8.71
9.59
5.38
5.96

12.00

Groundwater
Elevation
909.65 ft
912.68
905.67
902.83
903.45
909.01

3' Screen

Elevation

903.46-900

902.14-899.

902,13-899

898.,21-895,
898.47-895.

909.01-901

*This well was abandoned as an upgradient well because it was suspected

of being affected by mounding of groundwater from the lagoons.

**This new well was installed on December 22, 1983,

.46

14

.13

21
47

.01
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6.0 MONITORING PROGRAM

The first year monitoring program was revised upon consu1t1ng with
the MDNR's Hazardous Waste Division as follows:

1. The original monitoring well #1 would be abandoned because
it might possibly be affected by the lagoon's water quality.

2. A new upgradient well would be installed in the vicinity of
soil boring #5 {accomplished on December 22, 1983},

3. Monitoring well #5 would be deleted from the first year
program instead of the originally proposed deletion of well
#2.

Thus, the wells that would be monitored are: the new upgradient well
(MW #1), well #2, well #3, and well #4. These wells will be sampled
quarterly in accordance with RCRA regulations for sampling of monitoring
wells, Documentation of sampling methodology and chain-of-custody pro-
cedures will be strictly followed.

Samples will be analyzed for three groups of parameters: drinking
water (Table 3), groundwater quality (Table 4), and indicators (Table 4).
Indicator parameters will be sampled and analyzed in quadruplicate from
each well during each guarter, as required by RCRA regulations. For
the other parameters, a single sample will be collected and analyzed-
from each well during each quarter. A1l samples will be analyzed in
accordance with £PA-approved methods,



Arsenic
Barium
Cadmium
Chromium
Fluoride
Lead
Mercury
Nitrate
Selenium

Silyer

Table 3

Drinking Water Parameters

Endrin

Lindane
Methoxychlor
Toxaphene

2,4-D

2,4,5-TP Silvex
Radium

Gross Alpha
Gross Beta
Turbidity

Total Coliform



m

Table 4

Annual Monitoring Parameters

Groundwater Quality:
Chioride
Iron
Manganese
Phenol
Sodium

Sul fate

Indicators:
pH
Specific Conductance
Total Organic Carbon

Total Organic Halides



APPENDIX 1

AREA WELL LOGS



GEOLOGICAL SURVEY SAMPLE No.

DZC 041972

[1 LocaTion of wELL |

o1
WATER WELL RECQRD MICHIGANEE

ACT 294 3%76/5%//56 uJu

UL

Tounty

0RKLApnd

Twe

LY oy

Froctiqls / Section No. T‘"(’ neT Range
Soyrn £ ST Ty O/-Firs 7 EASTem.

2=0

Distance And Direction irom Rood interssctions

| 3 OWNER OF WELL:

[OWNER No.
400 ¥dS. £ MAPTIndAL e JrREeK #Heol/llwn
Address

. e e Rd

Street oddress & City of Well Lacotion 5? > ?O 7en M! ! o
_ THICKNESS | DEPTHTO | 4 WELL DEPTH: (completed) Date of Complation
oF BOTTOM OF

2 FORMATION STRATUM s'rnnhtm fe.

S ~ L7

.

5 E’C_uhln tool | D Rotary D Drivan D Dug
D Hollow rod D Jetred D Bored D —

-

2,

6 USE:%@;::H: D Public Supply O Industry
ﬁl‘z‘ irrightion O awr Cenditioning O commercial

/"/@7’ }W

7

in. te ft. Depth :surfu:u

e él/"

5 7 :Weighr__1bs/ft.

—_—int. to ——ft, Dapth D1ive Shoe? Yes[ INo[]

O Test wait J —
: T
7 g::Sr:NG Threoded Wetded (] {Height: Above/Below

ft

/3

éz‘ 8 scrREEN:

wr ¥

Type:

$/ | o 2B

Slot/Gauze

Dia.:
Length ¢

I/'q

/7

Fihings:ig /@'4 /f“'"

) 9 STATIC WATER Levsf
./J 7,_; ft. balow land surfoce

4

yaa

/? 10 PUMPING LEVEL below, land surface
/ fr. uher7£hrs. pumping—__LQ.p.m.

4/

/2 % JRE——1 1

hrs. pPUMPIN e . P T

11 WATER QUALITY in Paorts Par Millien:
teon (Feye _Chiorides {CI}

-l

Hardness,

Va4

{ 112 dELL HEAD COMPLETION: [} In Approved Pit
E] Pitless Adapter D 12" Above Grade

Sl e . -
e L
- l}énourmc: 7
:‘- - | iy oo [z'g.;f Well Grouted? D Fes D Neo

Moterial: D Neet Cement D

Dupth: From.._.___ft. to fr.

14 saNITARY:

Nnoresr Seurce of poss:i:le :ontarmnuhnn

Avubl i,

51 DR{GLEL, Liks s

M..._faﬂ 4&.&’ 7 Orrechnn._,_._ﬁ#;-.,.-_.é.;ype
Well disinfected upon completion D Tes D Na

ﬁ,‘ E 15 pump:
«ORRECTED Y1 A Manufacturer's Nome.
\-{ Model| Number. HP
et ATION Ty Length of Drop Pipe ft. copacity. G.P.M.
Type: {3 submersibie d
3 et 3| Reciprecating

/ f/{/f

//.
e

r/" S

7y

16 Remarks, elavutinn source of data, etc,

p

I/LG}/ B75

750

De70 100M

6«66

{ZFME O L

17 WATER WELL CONTRACTOR’S CERTIFICATION:

This well was drilled under my jurisdiction and this repatt is true
to the best of my knowledge and belief,

oo Linii et d” ol OyT 2

REGISTERED AUSINESS NAME REG!STRATION NC

Addl‘!;s( d‘r/ééécw/w&/#(f —7/"‘:-_4{

f

Signoé/’—"-"-f//// /1&“4-1:"0:". LA D Pl

AUTHORIZED REPRESENTATIVE

CHPWVEY maby




GEQLOGICAL SURVEY SAMPLE No.
MAR 31 1977
A WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 284 P4 1965 OF
1 LOCATION OF WELL l / ! PUBLIC HEALTH
Croniv - T Townsip Name Fractio P Section Numbar | Tawn Number Rangs Numiber
r . Ty
_ Qakland = | Iyon S/ . SE. 20 1N ws. |7E Ew
Estnnce And Directien from Road !ntersections 3 DWNER OF WELL:
J. VanOyen Jr.
aszress -7 59200 Ten Mile Rd.
Street addriess & City of Well Location Sa_]ne Myonl Mich .
Lecate with 7"X™ in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Completion
{ ! §
[ 161 0 Aug. 7, 1975
- .._JI. — ...:_ ...:_.. e o 5 x] Cabie tool B Rotary ‘-D Driven t] Cug
. | i II . Par-t of the S% of "the D Hotlow rod D Jetted D Bored D
r "'{"”_"t' - "’l" ] T SEi of Sec. 20 ‘ & UsEX JDomestic [J rubtic Suppty D Industry
| | | Dlrnga(ion D Air Conditioning EJ Commerciai
. —— —_— = 1 M,
T /lL ‘ | __D%D_
| i bé 7 gﬁswsi Threade welded [ | : Height: Above/Below
4 T iam.
|-——\ ursn_g lG;A-J . | Surface ft.
THICKNESS DEPTH TO . : .
2 FORMATION oF BOTTOM OF Ll’ in. to 152_!:. Depih iWelgh[ (113084
STRATUM | STRATUM in. 10 ft. Deoth | Drive Shoe? ves [ nvo [
8 SCREEN:Johnscn
Brown clay 26 26 moe: Stainless o0 3 _in,
Slot/Gauze 20 E}.Q L- Length I" f't.
| Blue clay/stoney 66 92 Set etween 1 .97t ans 161 n,
Fittings:
Gravel/little brown clay 48 140 nipple - k-pac - plug
8 STATIC WATER LEVEL
Rlue clay/stones . 17 187 AL fr. below tand surface
. 10 PUMPING LEVEL below iand surface
Sa_nd/wa‘ter l" 161 f1, after ____ hrs. pumping g.p.m,
ft. after ___hrs. pumping 9.8,
: . 11 WATER QUALITY 1n Parts Per Mitlion:
- : X Iron iFe) Chiorides iCli
\ Hardness Qther
. f\ 12 WELL HEAD COMPLETION: [ in Appraved it
. i “; D Pitiess Adapter [x 12”7 Above Grade
. : 13 werl Grouted? DYESE No
. i D Neat Cement DBentomte []
o Y Depth:  From f1, to fl.
‘,r'l 14 Nearest Source of possible contamination
- feet Direction Tvpe
.’:“ Well disinfected upon compietion ¥ ]ves [ No
15 pume: E Not instatled |
Manufacturer’s Name !
. Mode! Number HP Volts
Pumped 45 gpm with Length of Drop Pipe fi. capacity G.P.M.
. Tvpe: D Submersible
4 in. plunger 7 det 7] Reciprocating
ULE A 2WH SHEET |\F NEEDED
16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my jurisdiction and this regport is true
AUDED INFD @Y DRILLER, 1TEM NO. S~ ‘?"1’0 \o the best of my knowiedge and belief,
*CURRECTED BY [~ Iloyd L. Wyeckoff 0705
e I G W 57.5 REGISTERED BUSINESS NAMI REGIGTRATION NC.
ADDITION BY. ;.
ELEVATION acares1 60 _Polvadera-Union Lake,Mich,4808%
DEPTH TO ROCK y - : ¥
‘._( ~ . . 4
Signed M&rQLARzE\L—C’K g Date 3"3"?6 !
D674 100N tRev, 12-68) FUTHCRIDLY REPRESESTY AM E;\“‘\—Q\

GEOLOGICAL SURVEY CGPY



GEOLOGIC AL SURVEY SAMPLE No.
gep 2 81979

1 LOCATION OF WeLL |

%

207

WATER WELL RECORD

ALT 284

P& 13E5

B

Ml 10

RN REE

I'.1ICH|G»’-‘~NODEPARTI‘.?ENT
&
PUBLIC MEALTH

ws ' _f.

Street gddtess & City of Well Location

Fraction Section Number
. ‘\
’l “ "‘

Tow it Number

/s

Rarge Number

..
3 OWNER OF WELLWM P
Address

FAS T herel8 .
ey O i, Z22¢ VS0

L ocdte v\.lthN"X" |f}qu helow
X7 1
o |
l |

Sketch Map:

4 WELL DEPTH: (comdleted) of Completion

-

Cage
ft, 24975
sﬂCahle tool ’

D Raotary D Driven
B Hollow rod D Jetted Ej Bared

D Dug
O

70

- _l- bl [_1_ V. 4 // WM : 6 USE:EDomesuc D Public Suppiy D industey
| | | Dlrrigatian D Air Conditioning D Commercial
- e ——r— — ML T
_1 T 1 ! DTest Well E:I
Lol 7 CASING: ! ;
{ | 1 ~ 5 Threaded Weided Height; Abowve/ Brerow
X ial
‘-—- 1 u,su; ;\‘ E g/ I Surface fr.
o THICKNESS § DEPTH TO : é Y
2 FORMATION oF 80TTOM OF e i 1O f1. Depth | Weight Ibs./ft.
- STRATUM | STRATUM in. to . ft. Deoth | Drive Shoe? ves ] no
7
M ,4:’ ; /18 SCREE U '
/ Tvpaﬂz 0@ Oia.: y
" - E
/2 ; 5 / L' siovemizs 45~ Legath e
M M % Vi Set belweenip ft and&/ ft. 3/ /J /’—%ffé"
1/ '

Fittings: /}l»//ﬁ—&é% Va 9-6; / .

/fﬂ

[

9 STATIC ‘vngEn LEVESL

o"a-’  {t below tand surface

s

J&

10 PUMPING LEVEL below land surface

P,

=
st ft. afier hrs, pumping g.p.m.

f1, after hrs. pumping

11 WATER QUALITY 1n Parts Per Million:

Iron {Fe} Chtorides iCh

Hardness Other

12 weLl HEAD COMPLETION: [T} 15 aApproved Pit

PO} pitiess Adapter K] 12" Above Grade

13 wenl Grouted? [ Jves P no
D Neat Cemant DBemomLe D
Derth;

From ft, to 1.

14 Nearest Source of possible contaminim
7-5_ feet W i i S

Cirection - Type

1
well disinfected upon completion EYES D No

USE A 2ZND SHEET if NEEDED

, ol ialalled

15 piap- . it
ET -
f‘;{z“.—{/ruf et :4:&-(-,- v d

Manufacturer's —
Mocel Number y ‘/V;JS e
Length of Drop Piue; Pj f1. capacity / G.P.M.
Type: MSubmarsime

M gen

{7] reciprocating

16 Remarks, elevation, source of data, etc.

~ e
Gw 93/

AUUED INFO BY DRITTER. iTEM NG
"CORRECTED By

“*RODITION BYL"

CLEVATION o)
DEPTH D RiNIK

g s drilfec
_&mv % noy

CONTRACFOR'S CERTIFICATION:

romy |ur|5d|chcm anc this rennrl 1S LF Ler

£tk Crol

S:;:lu

D&7d 1008 R,

GFOLOGICAL

Rf., BUSINESE NAME s o REGETR M-
s T

/d //JA/M/:.—- ? 0 =74

] ..:;: TiD PEFBECELYET £

CSHRVEY OOpY



GEG\LOGICAL SURYEY SAMPLE Na.

204

b nd

—
1 LOCATION OF WELL

WATER WELL RECORD

ACT 294 Pa 1945

it ] T

MICHIGAN DEPARTMENT
OF
PUBLIC HEALTH

County Twp

;

Fraction

f"‘ Sf: 1’4
e

Section No. Town Range

SE U R AV 2

|Distance And Direction from Road Intersections

Lo e

Street address & City of Well Locotion

. - ; P
KT8 — 0ol fOd, HP N7,

OWNER No. ) 3 %E_,R_ of WE[%}- i,

bos gogom, 1Yt 48178

Addres:f?@g.o .-/ o '?“‘n—n-: Jj"aﬁp

z . FORMATION

BOYTOM OF
STRATUM STRATUM

THICg:ESS DEPTH TO 4 WE LL DE‘F'TH: {completed) Date of Completion

f1.

_M K/M-—{/

To i 20

5 % Cabla tool D Rotary D Driven D Dug

Hollow red D Jettad D Beorad D —

. W/W@Q

[ler ey

/137

& USE:% Domestic [ Public Supply O Industry

Irrigation C:] Air Conditioning D Commaercial

(] Tast went I

27 1124

AV 2

S;‘;ﬂf‘c‘ Threaded X Welded (] | |Hs|gh\‘ Above/Below

Lin. re ft. Depth lsurfocc_ﬁz:é&u_h.

Iwe.gm___?c,z_mm.

in, to —jt, Depth 1Drive Shoe? YesjGNol ]

(=)

SCREEN:
74
Type:,_zgéad‘zg—ma.- ‘{f'

v -
Slat/Gouze /? Length “75‘

Sat b.'m..n_’L?_o_h. ot f .
S e W/ L2

STATIC WATER LEVEL
e

fr, balow lond surfoce

10

PUMPING LEVEL below land surface

p [ fr. ufterlﬁrs. pumping_#pr;‘_g.p.m.

45_!!. af?er_.é._hrs. pumping . _.g.p.m,

11 WATER QUALITY in Perts Per Million:
.
lron (Fe)____ Chlerides (CI}
\ N Hardness
12 WELL HEAD COMPLETION: ! In Aeproved Pit
T~ ,{l» .
- E Pitiess Adapter E 12" Above Grade
13 GrROUTING:
Well Grouted? [ Yes K No
Material: D Neat Cement D
Depth: From____ft. to. fr.
1§ SANITARY:
Nouresf Seurce of posnble :omummuhan ¥
.L:._.._fen .C;Dlrechcn.é.hﬁ%‘..‘rype
Well disinfected upon completion E Yes E] No
15 pume: % ' ;
Manufacturer's Noms
- s
Mode! Number_&Z L #.‘; 5#_,_&HP —
Length of Drop Pipu%ﬁ_h capacity /L2 G P.M.
Type: Submersible O
Jet 0 Reciprocating
16 Remarks, elavation, source of data, ete. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
el A This weil was drilled under my jurisdiction and this report is frue
L R - 640 o the best of my knowledge and belief,
7 Y Q0> it g . M,{,é,m ﬁ 3 9 &
e TElTTL REGISTERED BUSINESS NARME ~ REGISTRATION NO.
Address ,
o T I ;7%%'
Signe 4 bl o L
UTHORIZED REFRESENTATIVE N ,’ /
ol 160M 5-66
FREE 8 ¢ vmn. st o Ari/m sl SLINUITY A




Hu
-

-

GEQLOGICAL SURVEY SAMPLE No.

o
b

o~y
Goa a8T

Jo- 5

WATER WELL RECORD

Ll |

MICH!GAN DEPARTMENT

ACT 294 PA 1385 OF
1 LOCATION OF WELL | PUBLIC HEALTH
County Township Name Fraction Section Number |[Town Number Range Number
0 XLikD LYON S& 54, 5B, | 20 1 wE | 7 ok

Distance and Direction from Road |ntersections

600* B, MARTINDaL:. ROAD QN N. SIDz OF

10 Il R04D

3 OWNER OF WELL:

JOE SAWYER
Address 589550 10 LILE ROAD :
WICAIGAN

Street address B Citv of Weil Location SAWE AS OWNER SOUTH LYGHS §
Locate with X" in section bejow Sketch Map: 4 WELL DEPTH: (completed) Date of Completion
T T T
T 53¢ 4=12-T2
- — _!. _ _.:-.- _:-_ —+ 5 g(:able ool D Rotary D Driven D Dug
| | | D Hotlow rod D Jerted D Bored D
E
W — 8 use: Bl pomestic [ eustic suopty 3 industry
1 | I
| i | s Dtrrigation D Air Conditioning D Cormmercial
—1| T ll o DTest wel D
1 ) 1 1 7<D:;AaﬂNG Threaded idd Weided [ ] :He.gm Above/Below
-s
%———1 MILE  emmmamm—py Surface 1,
THICKNESS DEFTH TO : H
2 FORMATION oF sorrom oF | G—into DB fuDentn | weight tbs. /.
STRATUM STRATUM in, to ft. Depth { Drive Shoe? Yes E No
8 SCREEN:
TOP SOIL 1 |1 .
Tvpe: Pm .Ln.—‘-l-lbﬁ-ul Dia.: &' ¥
SAH:DY CI 2Y 11 12 Slot’Gauze 10 Length 4
Set between 4’8 ft. and fr.

MIXED S.uD AND GRAVEL DRY

33

45

Fittings:

PACKER BOTTCM aND KIZC.

WaTkR SAND

8

53

g sm‘rlbﬁ%%\% [y

__ ft, below land surface

10 PUMPA:\E LEVEL belo‘z land surface

15

USE a 2ZND S'—HEET {F WEEDED

Type: D Submersible

] ver

{] Reciprocating

16 Remarks, elevation, source of data, etc.

T

2 e
T

— 450
GNWAC

D674 100M (Rev. 12-68)

Tl plfa S BV oVl WiV i |

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true
to the best of my knowiedge and belnef

O J-'.mLJ.,.J DFLIL-UI \‘J lJUc

#0248

REGISTERED BUSINESS NAME

Address

Signed

REGIETRATION NG,

4730 e iio 36 Pinckney 48169

ZUTRYFrNs

~ TS £

ft. after ____hrs. pumoing g-t.m
fr. after Ars. pumping g.0.m
11 WATER QUALITY in Parts Per Million:
fron (Fel Chlorides (C1)
Hargness Cther
12 WELL HEAD COMPLETION: 7} in Approved pit
D Pitless Adapler .12°" Above Grade
13 well Groutea? [ ves [} No
D Neat Cemant D Bentonite D
Depth: From ft. t0 f1.
14 Nearest Source of possible coatamination
teet Qirection o Tank Type
Well disinfected upon comoletion gves D No
15 PuNF: L Notinaralled L e L
Manufacturer's Name naR SUME OUL LBoladdpd
Model Number HP Votts
Length of Drop Pipe f1. capacity G.P.M.



GEOLDG v ENo, [ i -
USERRRIET ] 20- b LTl I J
j SED D £ anan ' WAEE&&ELLFAR‘EQ&ORD &;, ﬁ MICHtGANOEF)EPARTr\-'uENT

' LOCATION OF WeLL™ ' | // PUBLIC HEALTH

Townsp Name Fraction Secuny Yumper Town Sumber Range Number
WM 7/? WMM A, é 7 / N‘;? j £

Gistance And Dijection from Road In

refbections 3 OWNER OF WELL:
D S Tl Rk bevaec's
ey ang e [T e

Sl:eei address & City of Wellflocation %;ﬂ (/5_5}7)

o),m \mth X" an section hejow Sketch Map: 4 WELL RDEPTH: ic%pleleu} Date of Completion

}[ . 79/ f. 7-—;/—- 7?

pu— 1}

T
|
- .,,_{ - _:._ ‘e d b // 7/’;.(,& 4/ SE Cabie toot D Rotary D Driven D Gug
| I 1 =i [} vollow rod 0 Jettes ] Bored [
|4
W -——4'-“-":"——:——- T %[ 6 Ust: [Aoomesuic ] Public Suooly ] industey
l— _ | _ ‘|“ N % Dlrngahon D Air Conditioning D Commercial
- T ’ X, Ctestwen [
i i | l E 7 CASING: Threadedj,z WeldedD HBIght; Abave/ Bikavmes
= Diam, {
L-—-———-\ MILE ——4—! » 4 Surface f1
2 FORMATION TeKNess | oerTeTo 1 L in to ﬁ“- Depth | weigm £/ 1os./t.
. i steatum | sTRATUM | ___in. 1o ____f. Depth | Drive Shoe? ves I no []
; |8 SCREEN:

jl&%af@é’aw, N > -

@&7 z , o ” E':::;:.eng@z_ . ang [L B S Piepepls

{&' ﬁ ’70 ¢ ’f—/&&év f%éf
6 f
g

P 9 STATIC WATER LEVEL

7é ‘30 ft. below lang surface

7 110 PUMPING LEVEL betow tand surface

’za ft, after Zhrs. pumping O g.p.m.

ft, atrer hrs. pumping g.p.m.
i 11 WATER QUALITY in Parts Per Mithion:

Iron tFe} Chlarnides (¢

Hardness QOther
12 WELL HEAD COMPLETION:

D In Approved Pt
E Pitiess Adapier E 12" Above Grade
13 wet Grouted? {_] ves £ o
Neat Cement D Bentonite D
Depth: From ft. 10 f1.

14 Nearest Source of possible contaminatio .
-
ézz feet é 4: Oirection MC/ Tvpe

7
weil disinfected uoon compietion [¥]ves [ No

15 aowe.

L___; Not instalieg

Manufacturer's Name ’7M // L"’-”M%r’

model Number z'ﬂ' y el HP é Volls 2 iQ
Length of Drop Pine_4£D fi. capacity 227, G.P.M,
Type: E Submersible

L] Jet {_] Reciprocating

WSE A ZND SWEET IF NEERED

16 Remarks, elevation, source of data, etc. 17 WATER

q- as driltpd under my purisgiction and this report s tme
$UOED INFQ BY DmLke'R’,;nm NG S G0 10 the bt of rMm 1edge amd bolef, P
JCoekeltED By 0 _ SE A d’

7 REGISFERET BUSINEES w-w REG STRATION MO 7 P
T ABHTION av/// / s V’y¢ﬂ: L
%t(vn‘nou ; Adaress /9/5;75 - T _%Jl___/

T(PTH o e ‘g?: DETE /‘7 j 7? l

LL CONTRACTOR'S CERTIFICATION:

D67d 1000 (Hev, 12-68

GROLOGIC A SUHPVERY MNADY



GECLOGICAL SURVEY SAMPLE No. 2 41,/

(L0

NE % S E 5 AL ”? ol LN

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 FA 1965 F S -
|_LOCATION OF Wej PUBLIC HEALTH pire
Fraction Section Number |Town Number Range Number

2o B

Dlst

ance r:md ection from Rg@ddnter cnczé . g/
4 ci8 L, i S
0y W '
ot §'=J_5 . ,
reet sdorefs & City of Well Location

3 OWNER OF WELL

ANWﬁaiﬁig ;ﬁ;Fh jZngf

K

Locate wnr}‘“x" in section below Sketch Marg 4 wWELL DEPTH {comptetediL/ Date of Compietion
T T T
| 1 | - f 7 / 7 7
L _i. - _:_ ._:_._ - 5 BCable 100l [J actary [ priven (] oug
) | | D Hollow rod D Jetted D Bored D
WL b — e 4§

6 use: aDomestic ] eublic Supply 7 (ndustry

Dlrrlgatiun D Air Conditiohing E
DTest We ! E]

Commercial

7 CASING: Threadedﬁ weidea [ ] ingm Above, B e

| Surface V.4 ft.

Diam,

3

32

THICKNESS | DEPTH TO i Z & ) .
2 FORMATION oF BOTTOM OF —Z—‘“- to ft. Depth | Weight s
STRATUM | STRATUM ___into — - ft. Depth | Drive Shoe? ves R ne []
- 8 SCREEN:

. e .

P4

/Y %

25

Siot/ @ETRe Langth

Type: Cd Q'Ug Dia.: 36’y/¢

Sat between ? ? ft. & )? L.

Fittings:

)

9 sTATIC WATER LEVEL
2 ft, below laad surface

10 PUMPING LEVEL beliow |end surface

; ﬁ) ft. after 2 hrs. pumping é g.p.m,

ft. after hrs, pumoing

11 WATER QUALITY in Parts Per Million:

iron (Fe} Chiorides (i

Hardness Qther

12 WELL HEAD COMPLETION:

g Pitiess Adapter D 127" Above Gra

D n Approved Pt

de

13 well Grouted? P ves [ No

D Neat Cement EBamonne D

Depth: From fl. to 1.

14 Nearest Source of possible contamination
— .
7:) feet Direction Type

vaprt ot v, ‘—_—V/i

Dé7d

106M  (Rev. 12-68)

A a Tars AT A

Address

Signe

Well disinfected upon cornple'l;on Yes L__} NO
15 pumP: mstaHed
Manufacturer's Name
—
Modeat Numbv.g,ff:ﬂ éé ﬁ _2 Votts 42 5
Length of Drop P|pez..2__ft capacity Q G.F.M.
Tvne:ﬂ Submersible
] ger [J reciprocating
USE A 2ND SMEET (F NEEDED
16 Remarks, elevation, source of data, etc. ) 17 WATER WELL CCNTRACTOR'S CERTIFICATION:
e qj& aunsd:ctud? and this report IS true

Nt e e o - o~ clbehef

R V- 1y e

. TION NO.

REGISTE?? SUSINESS NAME Wﬂacssrm

Date 9 =

/- &5

UTHORIZIED REPRESENTATIVE

Ak CHIMVIEW ~Aanv



G-

GEOLOGIC AL SURVEY SAMPLE No. D

o WATER WELL RECORD MICHIGAN DEPARTMENT
A ORE ACT 294 Pa 1965 OF
1 LOCATION OF WELL | PUBLIC HEALTH
Coumv" Township Name Frar:tton

Range Number

. ew

0 kl i Lyon Section Number {Town Number
& arn d/ E
,/ A V/j 2 i / NS,

Distance 4nd Direction from Road Intersections 3 OWNER OF WELL:
Lot No. 102 - Woodside Acres Sub, Guido Kliefer,
22914 Sandm St. Adcaress 37021 Bristol,
Street address & City of Well Location leon'ia' Fieh.
lLocate wﬁhN")(" in section beiow Sketch Map: 4 WELL DEPTH: {compteted) Date of Compietion
T T T
I B 58 .t 81~ 70
- — _i. _ _:_ ....t.... — 5 E Cabie tool D Rotary D Driven D Dug
1 | ! D Holiow rod E Jetted D Bored 0
E
YF- i__':'— _{__ T T 6 usE: EDomestic S Pubtic Supply E] (ndustry
| | | o D Irrigation D Air Conditioning D Commarcial
| T : ) DTest Wall D
) L | l 78;"«:‘_""16 Theeagedt | WeldedD Height: Above/Below
I-'—! MILE y Surface 1,
) EORMATION THICKNESS | DEPTHTO | B into . Depth | wesght _L1_ibs.h.
STRATUM STRATUM in. to f1. Depth | Brive Shee? Yes [XJ No [:]
) 8 SCREEN:
Yellow sand ! 16 | ... Wire would . . = 4
Siot/Gauze 1 B Length I-|’
Sand. gravel a-nd water N fl? 26 Set between . ft. and ft.
- Fittings: -
Yellow clay : 28
. e 9 STATIC WATER LEVEL
Gravel, Glayey ' L= 51 i1l ft. belew tand surface
10 PUMPING LEVEL below land surface
Sand and Fg?avel 58 ___ ft,after___ hrs. pumping Wé_o______ 9.0.m
f1. after ___ hrs. pumping J.p.m.
11 WATER QUALITY in Parts Per pillion:
DJ':;P _’LHS]_ELLED lron (Fel Chierides {C1}
h BY
i :TF—I I N P Hardness Other
AT OGP SRERVIEE 12 WELL HEAD COMPLETION: [ in Approven B
TEE R 8 W
29000 Meagowh: cok :'/-) // . ) Eﬁmless Adapter gu Above Grade
”/ Northille; Mich. 13 wetl Groutea? & | ves [ | no a
REG NO ﬂBQg (' s 2{[{ 5 / - ,7 D Neat Cement D Bentonite D ‘Aqu'a el
7. ! AN N Depth:  Feom f1. 10 ft.
. / . / ﬂ 14 nearest Source of possible conmamination
v / feat : Oirection Tvpe
f\ Well disinfected vpon compietion Eves D No
15 eUMP: m Mot instaded
Manufacturer's N /'}‘/C'_; C—- \/,{ ol / ?\
Model Number 0 / MP 7 Its 2-\): d 0
tength of Drop Pipe ft. capaci té G.P.M.
\ Tvpe: Submersibie
Jet D Raciprocating
USE 4 2ND s;sa'r IF NEEDED )
16 Remarks, elevation, source of data, etc. 17 WATER WELL CCNTRACTOR’'S CERTIFICATION:
{’/ This well was driiled under my jurtsdiction and this report is true
P 5/7.;2 to the best of my knowiedge and belief.
G 7/3 Wayne w, Clavpool 0111
G REGISTERED BUSINESS NAME REGISTRATION WC.
Address Aarthyille, Nieh,
gL T T ; -
44
Signed Gate /" f" - /6
D67 100M [Rev. 12-68)

P N T MR ITL PPN AT



GEOLOGICAL SURVEY SAMPLE No.

J27-2

WATER WELL RECORD

L |

i

3 ACT 294 Pa 1965 OF
PUBLICH T
[_1 LOCATION OF WELL | LIC HEALTH
"County # Twp. Fraction Section Na. Town Range
A i -
/e///,;aé/-.q/ﬂ o lj,on_r«_én vm_,f&g WEL IS | Ag VAR 30 Y
Distance And Direction from Road lnfurﬂejﬁur\s -, ‘_ 1 iOWNER oy } 3 OWNER OF WELL f’b“"_.,' . /:;E_Q{-—‘
PR _;"" '(-L‘u/a.t&'w O m Address LDO 7.-(5 rrg Iy S P G.'w-\.,r\_
sreia cony )gx_
Street nddre:s & Ciry Weﬂ l.ocation W‘} % im e
THICKNESS DEPTH TQ 4 WELL DEPTH: {completed) Date of Cnmp-?ﬂmn
- oF BOTTCOM OF
2 FORMATION STRATUM | STRATUM o~oeT ft. S /=2~ 9
] able tool Rotary Driven Du
/ - |3 O C 9
C} ﬁ) / b 4 A’J D / A [ Hollew red T Jerred [ Bored i
, # - - 6 use: @'Domtlﬁc O pubtic Supply O Industry
; J o ‘2 /{j A A;L A ‘_L;\ J “ ‘A @ a irrigation O air Conditioning [ cCommercial
o I - D Test Well D
> - - g ‘\ all'ow \ ‘i Yy - - 7 Cf;SJING Threaded m-"olded D :Heiqh?: Above/Below
= A I /
- in. to 1, Depth |surfoce ft.
P - .
1) -& 2 ﬂ/ahf s pare / / 0 / 0 | Weight Tbs/ft,
(j - - ———in, to —ft. Dapth |Driv¢5hoe?YasDNo|:]
2 5 B sCREE, ‘
¥ gAY
Slot/Gauze, Leng!h -
Set batwean “)‘-/ ft. ond__ 5" b i,

Fittings: 1< P f'i O T e
5 [

LK ak Ah) /,

i

STATIC WATER LEVEL
i £

ft. below land surface

J

PUMPING LEVEL beiow land surfoce
= -
Lo 7

ft. after. / hrs. pumping___&_g.p.m.

"‘f ()
Manufacturer's Name_u" 1"-—‘1)’ _,11‘4‘9

ft. after hrs, pumping—_ ____g.p.m.
11 wATER QUALITY in Ports Per Millien:
Iron (Fe) Chlorides (C1)
Hordness
12 WELL HEAD COMPLETION: [ tn Approved Pis
. j | @‘ﬂfitless Adagpter D 12" Above Grode
- 13 GROUTING:
Well Grouted? (] Yes L1 No
Material: D Neat Cement D
Dapth: From._.__._ft. to ft. *
14 saMiTaRY:
- Nearest Source of possible contamination
feet Diraction Type
Weil disinfected upon completion BYes D No
15 PUmP: . -

Model Number _f"f 5. 4 =it 40 g }t/_}____

-

Length of Drop Pipe_lﬁLa..f!. copucity_L;QG.F‘.M.
Type: Q‘Submer:ible D

D Jet G Reciprocating

16 Remuarks, elevation, source of doto, etc,

ADDED INFD. GY DR TLER. {TEM NO.
o~ T2
Cw 410

sIGRREC

ZBADDITION B¥:

De7D 1G0Mm 6~66

e o emmn QRO AL

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jurisdiction and this teport is true
to the bcst of my knawledge and beliei.

o

3 3
A A

e |.' . J
{ b b Mima a it
) n::is’ran:b BUSINESS NAME -’

ﬂr _f M'T \ /_/H,/C \}'Q. EX >

Addfess.

AEGISTRATION NO.

\f.. g
[

~ te .i-'fik [_/J = / c;/

AHTHORIZED REPRESENTATIVE

QHIPVEY (MDY

!




GEOLOGICAL SURVEY SAMPLE No. 1

274

il

Bl
ReR T
WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 284  PA 1985 OF
1 LOCATION OF WELL ] PUBLIC HEALTH
Coun}x] Townshin Name/i.~ Fraction Section Number |[Town Number Range Number

-

]
| - 7

NEWS

ussw: | > | |

Distance And Direction from Road :nterse:tinns [#)

d27/ 5 /“p

P
7
Street address & City of Well Location ke

3 OWNER OF WELL v
Address 93 ')/ - /.d;‘ 6 2

.-L—-"")

Locate with "X ' tn seclion betow Sketch @p:

4 WELL DEPTH: {compieted] Date us Campletion U'

Yo . 2-8™-2r

5 &Cable tool ) I:] Rotary [:] Driven |:| Dug
D Hollow rod D Jetted D Bored D

6 usE: [Mpomestic [T Public Supply O industry
Dlrrigation D Air Conditioning D Commercial

e o e — — $me
= T ! Mrestwenr [
4 1 | 1 7 84_“5““52 Threaded [P welded [] ]| Height: ADove/ Btram:
lam,
] 1 iee Surface 2 f1.
THICKNESS | DEPTH TO . i 5 ,
5 FORMATION oF BOTTOM OF _ﬁ_m. to ft, Depth i Waight __/_L!bs./h.
STRATUM | STRATUM in. 10 1. Depth Drive Shoe? yesf&no [ ]
A_/ 8 SCREEN:
&/ 70 ‘7/0 Type: 4) Lo a"/é Dia.: 3 3/91
S o1/ Gerowe /g Length 4

Set betweenja fr. gnd ‘74 ft
Fittings: ) 9.’

T
1
!

i

9 STATIC WATER LEVEL
/C’ ft. below tand surface

!

10 PUMPING LEVEL belaw land surface

Y w after_:_hrs. pumping / g.p.m.

f1. after____ hrs. pumping §.D.m,

11 WATER QUALITY in Parts Per Miilion;

tron {Fel Chlorides (Cl)

Hardness Other

12 WELL MEAD COMPLETION: T in Approves pit

™.pitiess Adapter 1 ]12° Above Grade

13 wen Grouted?aves D No

D Neat Cemant D Bentonite

Depth: From . to f1.
14 Nearest Source of pessible conta ,_r;\auon “
)(0 feet “’5. Direction \‘; 4"ﬁ ._:;.(__ Type

wel! disinfected upon completion Bﬁ;s [ no

15 oome- ™ 71
- Z] Not ms{zaneu
o - i

e
Manufacturer’s Name [

Modet Numben/ DF U3/ Ié’\mns a2

Length of Drop Pipe_30 S fi. capacity 27 G.P.M,
Type: ESubmersible

D Jet D RAeciprocating

m_v

USE & auorsﬁsé-f‘w NEEDED

16 Remarkg,__g!waﬁbn. source Of data, etc.

- J!
t#»«-/')ﬂ &

_ ~ G227
n Bl Cw 72

Ds7d 100M {Rev. 12-88)

17 WATER WELL CONTHACTOR S CERTIFICATION:

This w s dnlrred uynde ’)‘ﬁlISGIC‘EIQﬂ and is report is troe
o, the bsz‘,;f my k/uuwiedg’p nn"behef /
et e AL A ety S s R4
REGISTERY BUEINE'SB NAM;,‘—\ REGISTRATION RC.

Addresséw&.w_j/l /7 4

e &QMK Y

OﬁUTHORIZED ﬂEF‘RESEhTATlVE

EMIONSITrAT 1D

VEY MDYV




GEQLOGIC AL SURVEY SAMPLE Na,

Ay S0

275

WATER WELL RECORD

ACT 294

Pa 1965

L

MICHIGAN DEPARTMENT
QF .
PUBLIC HEALTH e

t LocATION OF wELL |
Township Name

é{%/(i&/t/c/ £ Yor

Fraction

SEuptw s Sut

Section Number |[Town Numbar Range Number

Oistance 4nd Direction from Road Intersectidng

QA3A00 SFrdre sT.
SoUTh L Yur,au 1Ch

Street agdress & City of Wel! Location

LoT & /g

LG / nw 7w
3 ,QWNER OF WELL:

(EFErS Yigota~LabmcT Lo
Address 3702_’ 5.\"_: STOL

Livowia sfich Y FIsY

PBhue /’4573/’ skt

57

Wa? J< 5/2;- 244 53%5

r

//

68

Locate WIH:.{"X" in section below Sketch Map: 4 WELL DEPTH: lcompletedl Cate of Completion
I T T -
I R L5 fr. 3-/2 7/
b — .JI. — ...-:-.-. --:—- —_ 5 E’Cable tool D Rotary D Driven m Dug
t | ) . {3 Hollow rod D Jetted [] Bored D
e A e 6 use: {Bﬁ:meszic 7] euptic Suopiy 3 ingustuy
! | |
| | H B Irrigation D A Conditioning D Commercial
[ = - = -T " I M.
oo l i Clrest went [ ]
| | ) 7 gASlNG Threaded E/We!dedD Height: Above/Betow
s iam
baps. 1 WAL E .__._...l ég Surface f1.
THICKNESS DEPTH TO : i
2 FORMATION oF S0TTOM OF _ﬁ_/_m. to ~ & _f1. Depth | Weight _.L.L.'bS-/h-
STRATUM STRATUM in. to fr. Depth j Drive Shoe? ves WG D
’ J |8 screeEn: . . .
N
g}“‘_ 55Ud . ‘2/ 2/ Typerg Itinil €55 Dia.: g
,
gé ’ 51 01/ Clildiidaie 3 5 Length g

Set between é S ft. and 65 ft.
Fittings: . /(‘ ch /(f’y-

’
I3 ‘WV/pPpLe £
/( ft. below land surface

9 STATIC WATER LEVEL
10 PUMPING LEVEL below iand surface
ft. after hrs. pumping

fr. after hrs. pumpbing G.D.M.

T

11 WATER QQUALITY in Parts Per Million:

iron (Fe) Chlerides (CI}

Hardness Qther Z/MA/M'QW nt

1 P :
2 wELL HEAD COMPLETION: [ n approved Pit

m‘ﬁtless Adapter D 12'* Above Grade

3 Weif Grouted? Dves m
C

D Neat Cement D Bentonite
1. 1o ft.

Depth: From

14 Nearest Source of possible contamination A.j
[f,«/,{yap ;

feet Direction

well disinfected upon completion B‘{es [BLE

USE & ZND SHEET IF NEEDED

18 e iaap-
5 e up. | ot rnstalied

sanufacturer’s Name ‘:M IU "‘

Model Number é70 o HP{_“;—_Vol:s 2 3l

Length of Drop Fipe Eﬂ Z ft. capacity IOG_P.M.
Type:

ubmarsible

[ ==t

[[] Reciprocating

18 Remarks, elevation, source of data, etc.

-5 I TON - L

~ g2
Y 704

067d 100M  {Rev. 12-68}

CFREOEOGIC AL

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This welt was drilled under my jurisdiction ang this report is true

to the best of my kngwiedge and b

Whithio v

g K Z{/CJ!L Dr-—..{.ima é’57

REGISTERED BUSINESS NAME

REGISTRATION NO.

Address BC‘)X 317 MA ITM("I‘C Z:/(L" /(ﬁ,

Signed

o S-2%-71

AUTHORIZED REFRESENTATI

RITRVEY CNPY



o~

J GEQLOGIC AL SURVEY SAMPLE No. [ 7 - é D ]
~ -~ 1 |

307 27 eTs . WATER WELL RECORD MICHIGAN DEPARTIENT
ACT 284 PA 1965 OF
1 LOCATION OF WELL ,.l PUBLIC HEALTH
Coul l‘f\'r: s Township Name Fiaction Sestion Number [ Towen Numbde: Rargz Number

i }/O/\j s WE NE '3'?} ' N BE _7E-$.

Distance And Direction from Road iptersectio 3 OWNER OF WEL 52
;3?0 ? . Address ; =
Street address & City of Well Locatw )Zh‘/ < .

Locate with 7'X™" in section Delow Sketcr(yan: 4 WELL DEPTH: (compieted) Dale oi completion

P :xw 09  n Ao~ D728
A N _.:__4 SE Cable tool D Rotary D Driven Ei Dug
| | D Hoitow rod [:] Jetted G Bored D
, T 8 USETEDomesnc [ rublic supaty O trausuy
1___ . Dlrrigation [j Air Conditiohing D Commercial
i

DTest Well D
+

7 CABING: Threadedﬂ Weldedﬂ ! Height: Above/Beiow
| s ™ Diam, |

; 1 MILE 4 iSurface .{ i,
2 FORMATION THESR =% | aprrom oF i-'“- to /OZ—”- Depth | Weight __ A/ ibs./f.

STRATUM STRATUM in. fo ft. Depth { Drive Shoe? Yas‘m ] D

/.\ 8 SCREEN: -

%‘E‘*g 57 2 ity e on 2%
Ser betwesn Lo noane LOF .

7 b o7 | " Pken ey

(‘j 8 STATIC WATER LEVEL 7
Sﬂ,\ 7, 4/ /O 9 ___Lé___ f1, beiow land surface
=1

10 PUMPING LEVEL below land surface

-
52 2 f1. after hre. pumoing E g.G.m,

., after hrs, pumping g.o.m.
!'I'I WATER QUALITY in Parts Par Million:

tron (Fej Chiorides (O

Hardness Qther
12 WELL HEAD COMPLETION:

D In Approved Pit
$(] Pitless Adapter  [] 12" Above Grade
i3 wenr Groutedb&j Yes D No

D Neat Cement Esenmnne D

Depth: From f1. 10 1.

14 Nearest Source of possible contamination

/Q]'Z feet Dirgction 'R-

Well disinfected upon completion

Tvoe

1B byis;

A
Not

'F‘.a:lz:r_‘ !
Manufacturer’'s Name : :
Model N'umber% DG .{DC} o HF_{;_/) Volts af o2 )

Length of Drop Pipeg 2 f1. capamtvi__G.P.M.

Tvpe: N} Submersible
—

E] Jet [} Recizrocating

LUSE A 2NT SHEET I¥ NEEDED

16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTCR'S CERTIFICATION:

This well was dtifled under my jursdiction.and 5 report s true
@ib 1 ghmy knofhedae ?ﬁ/w lef. T /J
- 3 - !
&M%’A‘/'—dé.uw ‘ el
REGISTERED Bfrsrw'_ 5 NAME 7 PEGIETRATION NEC.

ELEVATION

Addresi/ sl 2
f
CEPTH 70 pock

Date/éom/d-7-s-/ ]

v "
A}?HOR\IE REPRESENTATIVE

D&7d 100k (Rev. 12-68)

SURVEY COPY



GEQLOGICAL SURVEY SAMPLE No.

1 LOCATION OF WeLL |

[

I

ACT 2

729~

7 [HRR

WATER WELL RECCRD MICHIGAN DEPARTMENT

94 PA 18968

OF
PUBLIC HEALTH

oL ///A/LZD

Township Name

& otV

Fraction

Saction Number {Town Number Range Number

WhwidSeh | 22 | ) wa|l Zew

Disgance And [=]] recllon from Road |ntersecti Sf
/{/ £ Z gl Flomfsn

Street address & City of Well Location

7

e s Ewd e

3 OWNER OF WELL: ,

Ledellinm 777 /ier
Address &&ém/”//,fﬂ/ﬁ/'
Seuvibh d yows, /5 Bﬁ,ﬂm

/7

/d

tocate wim X7 in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Completion
S ' o o
il ll : S‘r df = é ?  a f—-’ﬂ*?d
— _1. - ..,:.._ —:-.- — :5 5 @"C’abie tool B Rotary D Driven D Cug
J § i o D Hollow rod {:} Jetted D Bored D
E
W - —JI--—-T- - *é—"- T N\ A 6 use: [fetmestic [ Public Suopty ] industry
T N A P ; l('//// + 6+ (Dirrigation [ air Canditioning | Commercial
i T ; * ~ [Qrest wenn ]
| i § J_ -~ _.D"— 7CA51NG ThreadedeedD T eiaht: Above/Below
|-—| wsl_: —---—-I 7 77 / /C’— 'éé ” Diam. :Surface e fr.
2 FORMATION THICKNESS B%E;L'Lrgp _‘An. to éZﬂ. Depth | Weight 2L s
STRATUM | STRATUM in. 1o ft. Depth | Drive Shoa? ves [ A8 |
{ 8 SCREEN: y
54 7/
g r 53 / / / Type: S 2 Dia 4‘/ -
0 5 é) Stot/Gauze Length 9{
r !/ AvD tlrpye/

Set batween 5- ft. and é fr.

C Loy Cravel

LA

2

Fittings: /aﬁc (< 50 /)zﬂf)'rd.ﬂ'? Y <
1y nG S

Sw/b%- Gra

z/c./

/ 3

5

9 STATIC WATER LEVEL
Q 5 ft. beiow land surface

//(/ﬂt .er. F Spad

z/

A4

10 P?PING LEVEL below land surface

‘3 ft. afteré hrs. pumping /2 g.0.m.

fr. after ___ hrs. gumping g.p.m.

11 WATER QUALITY in Parts Per Million:

Iron {Fe) Chiorides {ChH

Hardness Other

12 WELL HEAD COMPLETION: [ ] in approved pit

W&ss Adapter D 12'" Above Grade

13 well Grouted? [ ves [ | No

D Neat Cemant D Bentonite D

Depth: From ft. 10 t.
14 N?est Source of possible cumammanon7r‘
5—feet Direction J/// Tyee
well disinfected upon compietion es [ ]no

USE 4 2ZND SHEET IF NEEDED

15 pLnp: ,D"No{ instailed

Manufacturer’s Name /"'C/ d < z {
\5¢ ald 7@\'0!15 ’?jé
Length of Drop Pipe

ft. capacity / PuM,

Modei N umber

Type: ubmersible

] Jer [C] Reciprocating '

Lniobi, TIER

*sRODITION Bt

1€ Remarks, elevation, source of data, etc.

o ~g22

Gw F79

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This we!l was drilled under my jupisdiction ang this report is true

10 ??lst oz.y knowd%p{euef /’ ,%p?( s

Signed

DaYd 100M (Rev. 12-868)

oM NI Al

REGISTERED BUSINESS NAME

Address %7&?& E/?ff 547‘? /V&/eﬁ/f-ef

*-/f/
-

,;7

S AUTHORIZED R ESEFTATIVE

CHPVEY MDY




GEQLOGICAL SURVEY SAMPLE No. I

75 ]

]

[

WATER WELL RECORD

1.3;_&\ . MICHIGAN DEPARTMENT
\ ACT 294 PA 1865 OF
1 LOCATION OF wetL | PUBLIC HEALTH
County Township Name Fraction Section Number {Town Nymber Range NumDer
Oakland Lyon LS| 2T | / i 7
DislancesAnE&Diracnon .‘ro?:.n Road rmRegemions 3 OWNER QF WELL: .
59684 Nine Mlle . Ed., Lyman .
Address
20264 Rensellgr
Street address & City of Well Leocstion 3 Livonia. Mich. 81 52
Locate wn-‘L"X" in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Compietion
T T T
T 56 fr. 6=13=70
|
I JI. _ .,Il- -~ —1 5 @ Cable 100l D Rotary [j Driven D Dug
| | : . D Hollow rod D Jetted D Bored B
M- —:——Jl‘ - —I_ - T 6 UsE: Flnamestic ] Public Supply {3 indusery
_: | | o D Irnigation D Air Conditioning D Commergial
| T : )< : Crestwen ]
| ] | 1 7 CASING: Threaded (] weldea[ | | Height: AbovesBelow
€ --—-----l Diam. |
f—— 1 M!LE i Surface fi.
THICKNESS | DEPTH TO ;
2 FORMATION “oF BOTTOM OF __Lk_m. to —ft, Depth i Weight _l_l__lbs./h.
STRATUM STRATUM in, to ft. Depth 1 Drive Shoe? Yesﬂ No D_
8 SCREEN:
Yellow eclay 6 | ree¥ire woukd ,,. 4
Slot/Gauze 30 Length }4'
Soft blue clay, gravelly 52 | et berween foang ______t.
Fittings:
Sand snd gravel 56
9 STATIC WATER LEVEL
LN -4
. L 16 6 fi. below land surface
10 PUMPING LEVEL below land surface X
fr. after ____hrs, pumping 5(! g.p.m.
I BY fr. after _ hrs. pumorng g.p.m
plMP [ T —— o~ 11 WATER QUALITY in Parts Per Miiiion:
oy mirrnD QERVIVE tron (Fel Chiorides (C1)
CCLVARNE RS
NS A : i
_D Neﬂh\ﬂuér MlChf' Hardness Qther
27000 Me a(i:hu.wf\ 7 // ‘/1//9 AR (/,/ 12 WELL HEAD COMPLETION! [ 14 Approved Pit
o \{}"/Z,W"— S eitless Adapter E 12°" Above Grade
REG WD, Lo * ! / 13 Well]Groutad?ﬂ Yes e
; 7] neat Cement D Bentonite | ) AgquaGel
4 Depth:  From ft. to 1.
14 Nearest Source of possible cantamination
faet Direcuon Tvpe
well disinfected upon completion EYES [ Ne
1B punp:
' t lnsta)ﬂec;./ / 7L
Manufacturar’s Narne i i
Medel Number D & HC'HP_"QHOMS #
Length of Drop Pipe f1. capaci:vLJG.P.M.
Type: Submersible
Jet [J Reciprocating
USE A ZNO SHEET IF NEEDED

16 Remarks, elevation, source of data. etc.
G G116

Da7d 100K (Rev. 12-68)

~EMNI MArCier Al

17 WATER WELL CONTRACTCR'S CERTIFICATION:

This well was drilted under my jurisdiction and this report is trus
to the best of my knowiedge and belief, Olll

WATIE W. CLAYFCOL

REGISTERED BUSINESS NAME

Miche.

Address

REGIZTRATION NO,

Nofthville,

Signed

CLIPVVEY ~ADY -

E 4Tl




GECLOGIC AL SURVEY SAMPLE No. | ] R 2 7/ [f H D

WATER WELL RECORD MICHIGAN DEPARTMENT
e ACT 294 PA 1965 OF
1 LOCATION OF wetL | PUBLIC HEALTH
Counry Township Name Fracuon Section Number |Town Number Range Number
Oax hand LYo+ SE€ ubo S | ARG [ vs | 7 ve
Distance 4nd Direction from Road Intersectiods 3 OWNER OF WELL: - .
23210 SIS ~& ST J1efer . V/g%ata GCobrweT” (o,
[ -
South Kvpr, Adich o= e g 7024 risTe
St:t;t/addn:ss & City Dfeell L;calinn AoT g A }Va”l a M[ C A L/?/ ta ‘/
Locate WIRL”X" in section below Sketch Map: 4 WELL DEPTH: {completed) ULate of Completion
T T

Sl o - Jy~T7)

o ’ 5 Mble 100! D Aatary E] Criven D Cug
D Hollow rod D Jetted D Borad D

1 1
| |
Wl -:----:~-— —I-—-v- 5—1— 6 usE: %estic D Public Supply D Industry
| | | Dlm‘natian D Air Conditioning D Commercial
""'—s——':"'_ll—"_— b [Mrest wer D
| | | _1_ 7 CASING: Threadedmeldedm iHelgh! Above/Below
|, 1 wsu_: Biam. !{Surface f1.
2 FORMATION TR ] dorrom oF |- Hin o 56——-4'“' Deptn | Weiont _// ibs./n,

STRATUM | STRATUM in. to ft. Depth ;Drwe Shee? ves [MNo [

s 8 SCREEN:
E}". 55A/d /[ /F} TVQESZi"‘}(eS E'CL Dia,: q,’

r f Lot/ angth _3
gAUCf /K?E/f s’wd. 30 yg Es‘.etbf:v::n.sgéhand L]/L' fr.

/ Fittings: .
K(/&Tfrﬁear;kg Sosld. | ¥ e Sé 12 pke £ K PICKT Y

g s‘rancymen' LEVEL
/ ft. below land surface

10 PUMPING LEVEL befow land surface 5_

. fr. after Z hrs, pumping g.p.m,

fr. afier hrs. pumoing g.p.m,

11 WATER QUALITY in Parts Per Million:

tron (Fet Chrlorides (Ch

Hardness Cther MA//{/’V‘Q UA/

12 weLL HEA}COMPLETION: ) in Acproved pit
E'Ntiess Adaptar [ ] 12'* Above Grade

13 Well Grouted? [ ves o

B Neat Cement D Bentanite D

Denth: From ft. 1o ft.

14 Nearest Source of possibie contamination

feat Direction f/x//(f(fdu(jﬂ) Type

Weil disinfected upon comptetion Eﬁe‘- L__i Na

15 pLins: ]
o m Not installed
Manvfacturer's Name Uf/\ﬂ l )‘J

Mode! Number _ (2 70 © HP gz_ voits _& S
Lengih of Drop Pipe 5 Z f1. capscity ._LQG.P.M.

Type: ubmearsible

[ ger [J reciprocating

USE & ZND SHEET |F NEEDED

16 Remarks, eievation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilled under my jutisdiction and this report is true
16 the best of my kmn led e and b

~4q24 WhiTrdore LF w.cu. Pmu“uo 657

cw a0t REGISTERED BUSINESS NAM; GISTRATIOV
Address BOX A7 a)ﬁ[‘ﬂ-of(}rc ;,7/({" C,A

owe 28771

AUTHORIZED REPRESENTAT

Dé&7d 100M {Rev. 12-68)

AEMAYACI/mAL THIDWVEY ~an\v



GEOLOGIC AL SURVEY SAMPLE No.

* LOCATION OF WelL /{i

]

WATER WELL RECORD

)4,/0

ACT 294 Pa 1965

NN EERERENN

WICH IGANOCF)EPARTMENT
FUBLIC HEALTH

Coungd/zw Townshii_ Name
L]

Fraction

Section Number |[Tow- Number Range Numbzr

MANENE, | 27 [nd | D ex

Distance and Direction,from Rpad Inte ectl
f?“/-?b \,/ ik—é ¢é?/

3 OWNER OF WELL/‘M’A{H W ;/}(/\} ¥

AddresM .

Tl Lo e '
Streel address & City of Well Location M
Local: wnhu“x” in secticn beiow Ske(;rf-n Map; 4 WELL DEPTH: (completed) Date of .
R b5 w0563
- __il. — _:_ -—:— —_ ~ 5 A cabte tool ] rotary O oriven TJ ow
| [ D Hollow rod D Jetted D Bored D
e -ll‘_':"'-:"" E—l_ 6 USE:E.Domestic (O pubtic Supply 7 1ndustry
| | | . D lrrigation D ‘Air Conditioning D Commerciat
R R Jrest wen [
| ) | _L 7 CASING: ThreadedXJ Weided| | | Height: Above! Beker=
t-—- t wsn.z e —— | Biam. :Surface Pl ft.
2 EORMATION TH'%?ESS E%ET':.L'LTDUF _Zin. to Qn_ Depth | Weigm __/élbs./h.
STRATUM | STRATUM | __ _in. 1o _____ft. Depth | Drive Shoe? vesdi] no [
8 SCREEN:
% % /b- / ‘.5, Type: AJ 5 cv’é |a 2 Fﬁ/

¢

S auet O

S5

o5

Lol on Do,

Slor/ Gewre ? Ao 9/'4 _Leng‘lh 9

Set between 5 7 ft. and é,ﬁ 1,

Finingsszé, ‘?’fugj

o7 6¢

9 STATIC WATER LEVEL

072 tt. below land surface

10 PUMPING LEVEL below tand surface

D?§/Q f1, af'le(_i—-)hrs. pumping 35’ g.p.m,

f1. after ____ hrs. pumping g.p.m.

17 WATER QUALITY in Parts Per Mitlign:

iron {Fel Chiorides iClj

Hardness Othet

12 WELL HEAD COMPLETION:

D In Approved Pit
I3 pittess Adapter [} 12" Above Grade

13 Well Groutedb&] Yes D No

D Neat Cemeant @Bemomte D

Cepth: From ft, to

14 Nearest Source of possible conraminauon

ﬁ'é feet _ o> Dnect!onf‘a‘:?‘ té

Weil disinfecied upon comuleunn,@ yYes D Ne

¥

&

[

e RECTT
o0

iy

‘

AR
\nu-«

o

USE &

~
-

(\'

2ND SHEET IF NEEDRED

15 oo,

’—'d NO‘L’L“WS‘!BHEU

Manufacturer's r\ame[iﬁf’-ﬂﬂ-
Modei Number 200 3.5 Fded e = Vohs o2 SC
Length of Drop Pipe a-2f1. capacity ~—d-5 G.P.M.

Type: B Submersible

D Jet D Reciprocating

16 Remarks, elevation, source of data. etc.

~ g5
Gw 922

17 WATER WELL CONTRACTOR'S CEHTIFICAT ON:

This wi [s dri d unde /u.ms WCuon ana. this report is true
ol‘lhe ef my r’nv\Iacg d beh
:,g (e

REGIST? ausmus NAME 91‘/ REGISTRATION NO,
Address -G "‘é/

D&7d

1000 {Rev. 12-68) /

“rE oL ToIn

MEMI A/CIs L

L4

Signﬂd\")’, ﬁ M Date 3~ b~ 7

dAUTHORIIEO REFPRESENTATIVE

CHIDYWEW /~ADV




: E i
GECLOGICAL SURVEY SAMPLE Ne. ; g1t | L N D l } !

S IR YA WATER WELL RECORD MICHIGAN DEPARTMENT
‘ ACT 294 PA 1965 oF
B T
| LOCATION OF WELL | . PUBLIC HEALTH
County Twp Fraoction Section No. Town Range

(% A fs | AN LV o D i ul 29 Qs @

lj'f.st:;n:e And Direction from Riod ln!erse:ﬁg{s IOWNER No. i 3 OWNEj OF WELL: -
Ya M LEWEST 0F |0 05 g6 | MEUCENE LARD ALL
SHLELLF P o D77 R4 5D H 5D L= IS L= R

Sireefaddr ssl&’cny of Well L

"THICKNESS | CEPTH TO 4 WELL DEPTH: (compieted) Date of Completion i
2 . FORMATION OF BOTTOM OF

STRATUM | STRATUM ‘::)‘ 7 ft. £ - G - 7D
5 @Cﬂblﬁ teol D Rofu‘l:y D Drivan " D Dug
@ ]}j é . 3 ﬁ/&zﬂ d \‘3 j.‘j D Hallow rod D Jetted D Bored D —
o - ‘ B usE: ?Demeni: D Public Supply O Industry
A~ o o) 7/5/41‘:441{.49 < 7

m Itrigotion 3 air Canditioning [ commarcial
e

O Test wetl [J
7 g.;:s”"‘is: Threadad D Welded D {Htight: Above/Baiow
i‘i"‘ to _0_4? Dapth :swfq:o_;h,
IWeight Ibs /i,
o in. ta —_It. Depth |Drive Shoe? Yes @@ Ma[]
8 screen:
Type: _‘# _Q_## wid) Jy Dia.: Af °!
Slot/Gauze ’f “g length ?{ !

Set b.?weenqélh . und,_e:%__h.

Fitting::k M?ﬁp;, : '

9 sTATIC wATER LEVEL
S ft, below land syrface

10 PUMPING LEVEL below land surfocs

~§_£L.'H. after. hrs. pumping_i_&.._.g.p.m.

ft, after. hrs. pumpinge———————eg .p.m,

o

"l

11 WATER QUALITY in Parts Per Million:
lron (Fe}— Chleorides (CI)

~

Hardness

12 WELL HEAD COMPLETION: [l In Approved Pit
: D Pitless Adupier D 12'" Abave Grode
13 crouTING:
Wetl Grouted? D Yes D Ha
Material: D Neat Cement D
Depth: Fromo— _ ft to. .
14 saniTARY:

MNearest Source of possible contomination

feet Direction Type
Well disinfected upon completion lE’Yes 3 No
T e 15 PUMP:
Manufacturer’s Name
+2LFRESTER B . Maodel Number. HE
Length of Drop Pipe—_ __ . f. capacity___.. ..G.PM.
e DTN GE Type: D Submersibie D
- O Jet D Reciprocating
16 Remarks, elevation, seurce of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
e 4(7,0 | This well was driiled under my jurisdiction and this report is true
to the best of my knowledde and belief.
Lw A0 /) ur
/ Z

REGISTRATION NO.

Y

DE70 100M 6-65

e M AL CHIDADY many




‘ ) T T
GEOLOGICAL SURVEY SAMPLE Ne. 2 7’ /i [—j H_J i fQ E J
e WATER WELL RECORD LY SET MICHIGAN DEPARTMENT

r
3 o
ACT 294 Pa 1965 P Ao X' OF
PUBLIC HEALTH

[1 LocaTion oF WELE |

-Mf ﬁ/‘/ /ﬁ&} P F;j:.‘loné//{) e Sec!lon Ne. Town/ e Ran; @/w.

Distance And Dnrachor\ frbm Roo-d mqr ections 3 OW’NER OF WE
OWNER Mo . .
oy 37;7.05 | | Add B M ‘g/}%}i@gf{m
ress 7 qq
Streat oddrEss &‘Eiﬂ% /% : 5 /ﬁ;/ e A 7'7/ p
. THIC(;(:ESS B%EF:TO'LTSF 4 wELL PTH: (cnmple'ed) Date. om ion
FOR TION STRATUM | STRATUM /;E = £, ﬁ/ //7
F4 £l9 letool. D Rotary D Drwcn ’D Dug
/& c& 3& [ Hollow rog—— [ Jettad ] Bored O__
’ 7 | 6 use. L Bomestic [ Public Supply T tndustry
/{&/ ij Q) D frrigation D Air Condiﬁnnir}g D Commarcial
/ ’ D Test Well D
}%yﬁ/ A - /p 7)/ 7 g:ASING Threodsd E’We,Ided D—';Heigi-:t: Above/Below
4 “ / 7 2 in. ta /ngff. Cepth }surfucc £+,
] /

}w..ghr_g___nsz bs/a’rea
in. te - rive Shoe? YesT I No
/j /53 8 SCREE' Th' e e
TYP"%DW _.im
Siot/G /Q Length é l

Set betwtcn ft. and

meg!‘?i’gaé 4 yé%
SSTAA’PWATER LEVEL / V

_ et &2  fr. below lond surface

10 PUMFING LEVEL belg land surface

1”0 ft. after hrs. pumping /Z

ft. after. hrs. pumpin

.p.m,

g.p.m.

11 WATER QUALITY in Parts Per Million:
lron (Fej____ Chlorides {Cl}

Hardnesx,

12 WELL HEAD COWMPLETION: L] in Approved Pit
Pitless Adapter D 12'" Above Grade
13 GROUTING: E/
Wetl Grouteg? D Yes Nea
Moterial: D Neat Cement D
Depth: From._____ft ta.. it

14 SANITARY:
Nearest Source oF ible cont |nu1|7‘_
A Tfr ’/c‘ -
CEHED faet _-.._D!recnon Type

Well disinfected upon compienon% D blo

15 pumpP: . }_f
SDDED NF s DalER ¥ e, '/f;}

i ya Manufacturer's Nume‘-ar

” Madel Mumber '5“4' 8oL /u,p/ /V’
2, GRRECTED BY; j’ Length c&_f! capacity. /z’G P.M.

i
u : Type: Submersible Q

PANDITION BV i O et D Recipracoting
16 Remarks, elevation, sodrte of data, ete. 7 A GYO 17 WATER WELL CONTRACTOR'S CERTIFICATION:
B § £ - {'Thls\well was rlu'!‘a'\vnder my |$s|sd|c'hnn and this report is true
/’,/ ‘,’; & G-U 5/0 o the' bes1/‘ kn,a‘w dge behef ,-\
Pl tets / Py /:—“/ S C0 2 7
STRATION NO.

REGISTERED BUSINESS{NAME RE

e T

/\H’HOR!ZED REFRESERY*T‘VE

D670 100M 6-66 - ‘Q‘F‘J

ROV

.GECLCGICAL SHRVEY o0y



[

GEQLOQGIC AL SURVEY SAMPLE No.

14912

/.
WATER WELL RECORD

il

MICHIGAN DEPARTMENT

Ly o nsf

KA

S A ?’t-;,‘; ACT 294 PA 1G85 oF
1 LOCATION OF weel | ° PUBLIC HEALTH
County Township Name Fraction Section Number [Town Number Range Number

SRV | 5 ] | T Eee

Distance And D(rectlon from Road lmersectlan '

S A7 f.- £ o ,‘U ‘/ 1, £ /i
o R - -

StLol AN >R LR 7

Street address & City of Well Locaticn

3 DWNER OF WELL:

_4a;4z P

Address

;9éob

L,o;,al}e w”h’]" X' in section below 5- Sketch Map:
- I '
TS R S
| ]
I !
Wi oode— 4 — £

1

|

|

|

|
|
!
T
{

{

H

4 WELL DEPTH: (completed) Date of Completion

/0 w19 =7/
5 mCable 1004 D Rotar: D Oriven _ D Dug
E] Hollow rod D Jetted D Bored D
& UsE: [X] Domestic  |_] Puslic Supply [ industry
Dlrrigation‘ D Air Conditioning D Commercial

DTest Wwel! D

7 CASING: Threadea®q WemeoI:]

Height; Above/Below

T=—- i
! I
! I
E]
¥ WILE
THICKNESS
oF
STRATUM

Diam,
Surface ft,
DEPTH TO : Zz ; f et
" B0TTOM OF Lm. to ft, Septh !Wesght bs./ft,
STRATUM in. te ft, Depth | Drive Shoe? YesBNa D

12

8 SCREEN:
/e

7g

G5

Tva:}LL&QM&DiB-:
Slov/Gauze Length '3

fr.and _Ldt w bt

A

Set between

7!

/0 > e ?}f&l/ﬂr @ xi :J’?/A/»g

9 sTATIC wated/LEVEL
/é ft. below fand surface

10 PUMPING LEVEL below land surface

ft. af[er_lhrs. pumping 2 O  s.0.m.

fr, after hrs. pumping g.p.m.

11 WATER QUALITY in Parts Per Millian:

iron {Fel Chiorides (C1}

Hardness Other

12 WELL HEAD COMPLETION:

D rivtess adapter

D in Approved Pit
[ 12" Above Grade -

13 welt Geoured? Dves D No
D nNeat Cemant D Bentonite

O

Depth:
14 Nearest Source of possible contamination

From f1. 10 ft.

feet Direction Type

Well disinfected voon compistion [Bves [ no

ITEas any

15 eimsp: (] not insyatled

Manufactures’s Name,

i
-\UL.t.; inu*‘.,; T R v Y

Model Number ﬁ‘ﬂ Z j= HP _glﬁ.vons ,2 é D
Length of Drop Pipe_z_g:h. capacity_g’_dG.F.M.

T oo oo BT

[7] Reciprocating

PRIy
SR NSIPTE RIS N a3 -

USE A 2ND SHEET (F NEEBED

Tvpe: Submersible
Jat
.v*'ék

16 Remarks, elevation, source of data, etc.

17 WATER WELL CONTRACTOR'S CERTIFICATION:

my jurisdiction and this report is true

This well dritied un
N nowle e and bedief.
. C ,,,;—:M LB Y7

E:s‘l‘&&s ausmr_ss NA‘FJQ REGISTRATION NO.

AAZess'

Dé&7d 100M [Rev. 12-68}

FSEA OWTIC AL

CIHIRVEY NRY



GEOLOGICAL SURVEY SAMPLE No. 24{,/&/ ) I—i ! D

WATER WELL RECORD MITHIGAN DEPARTMENT
ACT 254 PA 1965 OF

PUBLIC HEALTH
{1 LoCATION OF WELL. | LIC HEAL

'County 2 L‘j Twp. )‘f,i Fregtion Section No. Town Range
ADIRR ey M:j% NE v M= 07? / Qs

| S

Eisrﬁ—,::i:nd’;l)}‘i're:fiofémm Rog ?; 7’/"6 o ownEr o] 3 OWNER OF WELL.: - £, w’// Tl E
M Address d 9’// Ww

gzz‘if& |ty\04ﬁ:'17 Location gﬂ—uﬂ é&‘v’\ Wq 2’&_”(

THICKNESE | CEPTH TO :
) FORMATION o AL 4 WELL DEPTH: (:mple?edfj Dnj_e of Camg!-no/n
STRATUM | STRATuM 6 1. S=/F- &8

; 5 ECnhlt tool D Rotory D Driven [:] Du
M % &0 ; 8] [ Hollow rod (] Jarred [ Bored O _9

( ] — —| 6 USE:E\Dem.sti: G Public Suppl 3 tnduste
Jw éo'ﬂ%\ O’ 9\5 é D D lerigation O ar Cnnéi]:i'::ing D Camme:ciul
v (] Test went [J
% %—1—3 / é é 7 CASING: Threndedﬁw
</

T
iam. elded D IHengiﬂ Above/BETow

im. to JM. Depth ‘surfueo i ft,

. :nghf_Libs/h
in. ts —_f1. Deoth [Drive Shoe? Yas [ Na[]
B screeN:
v lily Gt .. 334
7
Slot/G ;O Length 7
P ;
Set b-rwaoth. ndMﬁ-@\/éL
- ¥ /&

Fittings: J=

9 STATIE;WATER LEVEL

below iand surface
10 PUMPING LEVEL below land surface

'Zé Ft. aher.&..hrs. umpin \35 .p.m.
pumping P

ft. after hrs. pumpin R.-p.m.

11 WATER QUALITY in Parts Pae Million:

lron {Fe) . Chlerides (CI}

~

Hardness

12 WELL HEAD COMPLETION: L] In Approved Pit
EPifiess Adapter D 12" Above Grode

13 GROUTING:

Well Grouted? D Yes E No

Matarial: D Neat Cement D

Depth: From . _f1, to_._ft.
14 SANITARY:

Neuresf Source of possnble :onmn&n_gtlon_?é_

‘;L_x’_.feer ~ Direction ==~ "“""“"'Type

Well disinfected upon completion m Yes D MNo

‘15 PLUMP: -/
Manufacturer's Name /\—JK
Model Number?p zb F&df HE -

Length of Drop Plp!._ﬂff cupucﬂyixb__G.P.M.
Type: E.Submersui:lo D

- ) Jet - | Recipracoting
16 Remarks, elevation, source of data, stc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
~~ This weH wos drilled under my ;unsd::!lon and this repart is true
ALDED rn ey q‘flg

LT e i 10 the e cf my k Ied I:einef
~LRR, {TEM N, C;M 7 \_;E\ -

i :
o - Co bk Liy oY

O r-ls ED aus;gss mmi/ - ,» REGISTRATION NO.
Address J ///7
€ T

S:gned—y u _/O'CA ’(-— Date g /”ég

AYTHORIZED REPRESENTATIVE

DETO 100M ME& 1 7 g&e

CEATOTICAL QEIPVEY mAaDY

irn



CEQLCGICAL SURVEY SAMPLE No. ' H \

2912 |

/"/ - NEE . I
WATER WELL RECORD MICHIGAN DEPARTMENT

P ACT 254 PA 1985 OF
1 LOCATION OF WELL PUBLIC HEALTH

( JNV i Townn D Name Frocuon 0) r\un Number ' Town Number Bange Number
W S L5 faj s, 7 aw.
[Distance And Ofreciion fm__m Road Ipgerskdiio 3 OWNER OF W ; - W

/ M OZ M Roeress o 7*7““//1
— Strect addr % City of Well Location “J&"}\

T —roridie with “TKT n section below Skﬁh Map: 4 WELL DEPTH: |completed] Date of Completion

5 “, 2-72-08

-z

7 Hollow rod [T Jetred L) Bored O

T 1
! |
b — _E —_— -.:-. - 7 5ﬁCable toal D Rotary [] Driven D Dug
i [
—

|
! E
v ;""k__-:-__:——_ 1 § USE:EDamesuc [J Public Supply 7 indusary
1,/.”’—“1. | ) Dirriga!inn D Air Conditioning D Commercial
. ’ - !_T X ' DTest Well D
! 1/’ | | 1 7 CABING: Threadedg. Weided D Height: ADOVE B i
) v = [ Diam.
F T MILE wani {Surface 4 ft.
THICKNESS OEPTH TO f 7 . .
2 FORMATION oF BOTTOM OF 9—‘“- e A | Weight £ 1bs./f,

STRATUM STRATUM in. te e, (12 DEPTH | Drive Shoe? Yes‘E] No D

8 SCREEN:
;ﬂl—/ gg’ -7? Tvae:é‘-’ (-‘J gé Dia.: Y
Al ' Slot/Gewce ength
%—ﬁq g? ‘5‘\5— S:at betweenj ‘r{ ft nd7 } Ar

9 STATIC WATER LEVEL

73 /O f1. betaw tand surface

/JWJ% 2 hep| 14 |65 | Tati ety

,/\_/J

/_] _ d ' 10 PUMPING LEVEL below lang surface
:’;5/‘ .:3 75' é / - fe aherg_-_hrs. pumping /2_ g.0.m.

ft, after nrs, pumping GaDem.

11 WATER QUALITY in Parts Per Milhan;

tron (Fel Chiorides IC1)

Hardness Qther

12 WELL HEAD COMPLETiON: 71 1n Aporoved Pin
] Pitless adapter [ ] 12" Above Grade

13 wen GrouIEd'rX] Yes D No
D Neat Cement E‘Bentonits D

Depth: Fram ft. to

14 Nearest Source of possible Cuma% %\
7 2 feet Dlrech Tvpe

well disinfacred upor compleuon E] Yes D r%

13 PUMP. /_D 9t installed
Manufacturer’s Namﬂ‘dJL(
: Model Numbe __‘M H'/ Vcﬂts‘pﬂ"JC
Length of Drop Pipe @ i ft. caDacnvn{_/_Z_,G.P,M,

Type: E] Submersible

7] Jet [0 reciprocating

i USE 4 2NP SMEET IFINEEDED

: o ) T il -,
6 Remarl{s aievatlon source of data, etc. WWMER WELL CONTRACTOR'S CERTIFICATION:
LIED INFD BY DP! ER lTEM NQ. ‘ This well i ' report 18 true

L Ty - : REGISTE REGISTRATION NO
I o) il
ZLEVATIUN , Address V// 7
DEPTH TD ROCK ﬁ .7
" Signed Date 3 — 5
.y 100M (Rev. 12.68 UTHORIZED REFRESENTATIV

GEOLNOGICAL SHRVEY COPY



L

/

T

SEOLOGICAL SUAVEY SAMPLE No.

A4 1370
0CT 32 1%08

| LOCATION OF WELL |

Sqs

L] il

WATER WELL RECORD MICHIGAN DEPARTMENT

ACT 284 Pa 1965

OF
PUBLIC HEALTH

County Township Name Fraction Secuion Number [Town Number Range Numser
Oakland Lyon )
% i ',i g:g _ ] N4S. 7 E.9N,
Distance And Direction from Road {ntersections 3 OWNER OF WELL: -
XTEXH 55920 Kine Mile Road at Pontiac Trail . Detroit Edison
ddress P.C. Box 1059
Streel address”R City cof Well Location Detroitl Michl;an 48239
Locate wnhN"x" in section below Sketch Map: 4 WELL DEPTH: i(completed] Cate of Completion
Lo 4 n 9=5-79
—-— _% — _:_ ._:._. — 5 E} Cable tool D Rotary D Driven D Gug
| | | D Hollow rod D Jetted D Bored D
€
R —:—'-JI'- -:-"" T 6 use: DDomestic ] public Subply [ sndustry
1 | | e Elrrénaiion D Air Conditioning D Commerc:al
s -T - *:“ i [Trestwen  [] _ Sub Station
i ] 1 _J_. 7325=N01 Threaded (%4 Weided [ | ;Height: AboveXShlsw
E lam.
I-n--—'l MiLE L Surface 1 f1.
¥
THICKMESS | DEPTH TO - Fh ;
2 FORMATION oF BOTTOM OF 1*_m. zd{i'o ' ___f1. Depth | Weight 1 ths./f1.
STRATUM STRATUM in. 10 f1. Depth | Orive Shoe? ves No D
Crushed s . . 8 SCREEN: gggnion Stainless .
TuS aulone 6 6 Tvpe: 8 Dia.: 4
: siot, Fhze _l__li..__._ Length 5t
Blue Clay 1t l‘é—‘ Set betweard " f. and éé; 1.
Fittings: 1 n :
x 17" NHipple
Red Sand git | 100 3 7" Nipp
Q STATIC WATER LEVEL
Hed ijla;r lg' 3207 28 ft. betow ‘and surface
10 PU)\AP!NG LEVEL below land surface
3o 2 , 15+
Blue Glz_a_._v 131 33[ ft, after ____ hrs. pumping g.p.m
}»ied. Sa.nd 11; M{ ft. atier ___ hrs. pumbing g.p.m.
11 WATER QUALITY in Parts Per Mithon:
Iron {Fe} 6.6 Chiorides iCH 2/
Hardness jOE) Qther
12 WELL HEAD COMPLETION: D in Approved Bit
] rittess Adapter [ ] 127" Above Grade
Y3 well Groutsa? [ Jves & no
[] Neat Cement DBentonlte E]
Oerpth: From 1. 10 1,
14 Neavest Source of possible contamination Unknosn
feet Direction Tvpe
Well disinfected upon campietion E]YES:BNO
'O FUMP [77 ot instznieg
Manufacturer's Name __Red Jackel
co 5v DRILLER, (TEM N vodel NumbelRSONL=GEC  wel/2vais 230
A 0N ) - -
LoE Length of Drop Pipe £8 _ #. capacity _Le. G.P.M.
TCORRELIEL BY )
Typo: E Submersible
* *ADDITION BY‘! J . .
D Jet D Reciprocating
TELEVATIUN
):.
OEPTH 70 EQEHA 250 suEET 17 needED
18 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilted under my jurisdiction and this reporf s true
— 413 1o the r:;es(:tj of m\iknmwledge and beligt,
. ) B « Ul Corsaui,; Inc. D025
COLY STATION Gw 3?5 REGISTERED BUSINESS NAME REGISTAATION MG,
address L5301, We 11 Mide Road, Oaolc Park 48237
Signed OLW VZ/:’@”/ pmelehe 15 1273

D&7d 100M tRewv. 12-68)

AUTHORIZED REPRESENTATIVE

GEOLOGICAL SURVE

Y COPY




GEOLOGIC AL SURVEY SAMPLE No.

7

" MAY 1 81879

2917 L

WATER WELL RECORD

il | ]]

MICHIGAN DEPARTMENT

ACT 294 PA 1965 OF

1 LOCATION OF WELL [ PUBLIC HEALTH
Couvnty . f; Townsfup Name Fraction Section Number [Town Number R‘anqe Number

DM el inpss | L7 Jongt | T e
Distance }ur.d Dnecuun trom Boad _In rﬂctmn 3 OWNER OF WELL: - T
ENEDS %M‘,M /MBWM%
yd" 7. Address D 1 A -
Streer address-& City of Well Location /__’j ZOMW

Locate with "X’ in section below Sketch Map: 4 WELL DEPTH: (completed)® Date of Completion

, "77“ AM 77

5 gcah!e :ool D Ftotarv D Criven I:l Crug
Hollow rod

D Jetted G Bored D
6 USE:EDomestic D Public Supply D Industry
Dlnigation D Air Conditioning D Commaercial

Test Well D
7 [C).ASWGZ Threaded| ] welded i Height; Above/Below

.I Surface ft.

2 FORMATION TS | e e | min. 10 AL v vesn jwsion L.
STRATUM STRATUM ___ in. 10 __ ftr. Depth | Orive Shoe? YESE No D
8 SCREEN:

25

35

/4
Type: Dia.: #

ro

et Siot/G-u-—_!_&-___ Length ﬂ
4 o

27

Set betwaen 2 £ 1. and 2 E
Fittings: : : ;

-

D STATIC WATER LEVEL &
I "!jjh oeiow land surface

10 PUMPING LEVEL beiuw land surface
A T gy after-d' hrs. pumping

22

g.0.m
f1. after . hrs. pumping g.p.m
11 WATER QUALITY tn Parte Par Mithion:
iron {Fe) Chiorides (Cf)
Mardhess Other
12 WELL HEAD COMPLETION: E in Apmoved Fit
g Pitiess Adapter 9’12" Above Grade
13 Wel! Grouted? DYesE Ne
Neat Cement D Bentonite
Depth: From i, te 1,
14 Nearest Source of possible contamination
feat Direction Type
Well disinfected upon compietion EYES D No
15 pump: E Noj-ipstalled
Manufaciurer's Name %
Model Number HP/"’ Voits ’2 3@

Length of Srop Pipe ft. capacity MG P

Type: Submersibie

Jer Ej Reciprocating

USE A 2ND SHEET 'F NEEDED

LR FU BrourtiLbm,
TCURKECTED Y

< ARDITION BYY
ELEVATION

DESTR 10 POK

e M,

16 Remarks, eievation, source of data, etc.

G 40¢

Dé7d 100M [Rev. 12-68}

17 WATER WELL CONTRACTOR'S CERTIFICATION.

This well was drilled under my jurisdiction andﬁh;ff port is true
wWowledge am%en@ - /
. :——,/,{,L/x-a—, /S ES

REGISTERED BUSINESS NAME REGyMTaDN ND.
Address /?/92/& A@éé ;4”“

oS, /M e =SS T F

Signed

AUTHORIZED REPRESENTATIVE

GEOLOGICAL SURVEY COPY



GEQLOGIC AL SURVEY SAMPLE No.

o 2117 L

MAY 1 B 1979 ‘ WATER WELL RECORD MICHIGAN DEPARTMENT
) ACT 294 PA 1965 F
1 LOCATION OF WELL | PUBLIC HEALTH
Com /7 Towngda p Name Fracuon Section Number |Town Number Range *Jumber
f Ew wan/ u s o u L7 / N/E. 7 et

Dlst/ce And Di cnon from Roa tions 3 OWNER OF WELL: ——

?00 Address o ﬁb{ /{a: 1 ]
Street addfg& ity Df Weil anatlon M jW

Locaie with "X "in seclion Delow Sketch Map: 4 WELL DEPTH: {completed) “Dafef Completion

| ~ LD u. J&f 7f’
___‘L___ _}_ —1 5%’Cable too] D Rotary D Driven E:] Dug
1

t
l W% 4—,’__:4 Hollow rod O Jerted 7 eored O
E
'i“'_l_ ~ T 6 usE: [#Domestic [} Public Supply ] industry
| Irrigation D Air Condittoning D Commerciai

1
! oM
__wT——;——-fL x J\ DTestWell D 1

- 7 CASING: Threaced| ] Wetded ] !eight: Above/Below

|
Y Diam,
e 1 B ILE —-l \ fSurface ft.
THICKNESS | DEPTH TO 51_. in. to 4@}, Depth | Weight 17 _ s /1.

2 FORMATION oF BOTTOM OF
STRATUM | STRATUM in. 1o fi. Depth | Drive Shoe? vesd no [

8 SCREEN:

5/’”% M %cj ’? 4 2 é( Tvnezm Dia.: 4//
i 2 e y g 51 otrtrduas /_z Length 4 i
32’ Set between 3 é f1. and ﬁ d

g 22 M (4/6/) % 9(0 9:::: TER LEVE W
784 ILEZ

f1. below land surfsce
10 PUMP!NG LEVEL below tand surface
-5 4
/< é f1. after~= hrs, pumping 20 g.2.m.

fr, after ___ hrs. pumping Q.0.Mm
11 WATER QUALITY in Parts Per Millign:

tron (Fe) Chiariges [C!)

Hardness Other
12 WELL HEAD COMPLETION: T 1y snoroved Pt

MARRrove

Pitless Adapter 12'" Above Grade
13 WeII'G;outed?DYes ENO A

. - D Neat Cament D Bentonite ﬂ
Depth: From 1. 10 ft.

14 Nearest Scurce of possibie contamination

feer Direction Tvpe
Well disinfected uppen completion Yes D No
15 Pume: E/Not etalied
Manufacturer’'s Name @&f
/‘ji - Model Number 2’ vans '2 a

i a ..Z.T"'"'
- Length aof Drop Pineé_h. capacity

g LD pm.
Tyoe:ﬂ‘iubmrsibse
0

at [ Reciprocating

USE A 2ZND SHEET IF HEEDED

16 Remarks. elevation. source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
[ . This welkawas drilled yader my jurisdictign and this rensrsis true
— B ﬁ - to the He€st of m edue and be ef/’q o ’{7/7‘ f/ = a
G S A Wwﬁb?mé @44 )‘_/ W/ —t
SHULU IHD BY URILLER, 1TEM My, REGISTERED BUSINESS NAME REG[ST&i:ON NO.

“CORRECTED BY ~ 422 Add,ess.—// 2/ 0 dc/@éﬂ-’efs—u
**ADDITION BY CW 406 -
ELEVATION ; 4/,7 oue_ L=/ S+ 77

AUTHORIZED REPHESENTATIVE
l:N:&J'éi”:mlﬁ ™ ’T‘B% {Rev, 12-68}

GEOLCGICAL SURVEY LOPY



GEOLOG!ICmL SURVEY SAMPLE No.

-1~ §EP 221978

24,/4

WATER WELL RECORD

L | |

MICH IGANOEEEPARTMENT

ACT 294 PA 1965
1 LOCATION OF werl | PUBLIC HEALTH
County Township Name Fracuion Secticn Number {Town Number Range Number
(4 K LFAN D Z 9’0 £ % % % 27 /NS 7 EAR.

Distance and Direclion from Road intersections’

~300F V//‘MC.'/"CJ _—

Street address & City of Well Location

Sourr .(7, o/

3 OWNER OF WELL:  —em ny Au i

23009 I//:,‘chérc’-

Address

‘t:;%v;‘-./f r(‘y’oﬂ/

Locate with X7 in section below

Sketch Map:

4 WELL OEPTH: (comoleted) Date of Completion

M
3 T i @ ;
o 350 f-20-7§
__JI._..:... _:_ — 5 D Cable twoof 7 E Rotary [:] Driven i:l Dug
| ! | D Hollow rod D Jened D Boted D
e
Wi~ —:--‘:“ - "“:‘“—" T 8 use: B pomestic [ Public Supply (3 industry
| | H e Dlrrigation D Air Conditioning L—_] Commercial
e e e — e — i omr
1| T { DTest Wweli D
] | ) l 78A5'NG Threadedg Welded| | ' Height: AboverBelow
iam
‘----—r MISLE —-——c-: ¢ Surface fr.
THICKNESS [ DEPTH TO :
2 FORMATION oF BOTTOM OF in. 1o J’ZZH. Depth | Weight __fZ_ Ibs./f1,
STRATUM | STRATUM in to fi. Depth | Drive Shoe? ves K] no [
( 8 SCREEN:
e
LrE Ll o) a8 0 / 7 Type: SCOTTED Dia:
/ gl_m./Gauze ____d”__ﬁ Length %’
(;IQLSC GAVEL /( 22— Set between:_._rzﬁz-_h. and _6_3_12_&.
Fittings:
Sangn BiesE &2 ny 22 | ¥ HEm P Perex /.741/6,
— 7/ , y 9 STATIC WATER LEVEL
—.. . - . : L p——
/f‘:v‘c- airtn & Lﬁ:’;ﬁt/t i ,;§:an é /% 2 ft. beiow jand surface
. 4 4 10 PUMPING LEVEL befow land surface
. - —
2 ,Z ft. afler < hrs. pumping PN g.p.m.
fi, after hrs. pumping g.p.m
T1 WATER QUALITY in Parts Per Myliga:
jiran {Fe) Chiorides {C1}}
Hardness Other
12 wWeLL HEAD COMPLETION: [ i Approved Pit
I pittess Adapter  [] 12" Above Grade
13 well Grouted?3] ves [ ] no
Neai Cement K} Bentonite D
Depth: From t. 1o ft.
14 nearest Source of possible contamination
/G feer A/ Direction ;:/A//\j/‘/(_f’. 0 Type
Well disinfected upon completion @YES D No
15 pump: [ not instatrec
-—.-—_\_\
2] i 1ED T Manufacturer's Name
N[ = i '/ .
- ol Model Number HP ___Vohis
ﬂ' . R . Length of Drop Pipe ft. capacity G.P.M,
~ L=
7’ (YN e Type: [ ] Submersible )
£ N [ ger [} Reciptocating
3 o ]
& soat
USE A ZND SHEET iF NEEDED - A :
16 Remarks, elevation, source of data, etc.” 7 WATEH WELL CONTRACTOR'S CERT!FICATION
This weil was drilled under my jurisdiction and this fepornt is true
. to.the best of my knowlackg.g and belief, J— et T
ADDED INFO BY GRILLER, ITEM NG e AL TIER LKLl Co Tve 03¢
~CORRECTED B‘{";/ o = RESTSTERED BUE NS NAME REGISTRATION NO.
wUR ' T —1 07 .
 * ADDITION oY ~ 20 naaress L 701 (U SIhcir Gan] = P iean T
ELEVATION P , v J s - . p
DEPTH TO ROCK i 6w 878 sionds ff el £) Lorenatrs ome  L=31:74

D&7d 1000 iRev. 1 2-65:;‘-:'%

/

AUTHCRIZED REFRESERTATIVE

GECLOGICAL SURVEY COPY




GEDLOGICAL SURVEY SAMPLE No. [ '
o MAY - 51976 ]

T LOCAT! CN OF WELL

29729

WATER WELL RECORD MICHIGAN DEPARTMENT

ACT 294 Pa 1965

I T B TSSO

OF
PUBLIC HEALTH

Caunly Township Name
’/- A / A

Fraction

Ye

Sectron Number [Town Number Rangeﬁmber

o % 2 / o

E/’Y./

Dlstance And Direction from Road |ntersections

2SS0 JonTime T

yo
[4

Street address, & Crty of Well Location 5 sV} 7A A )’0{{)

3 OWNER OF WELL:

Address S—o U TA Ly‘,ﬁﬂ/ W/ . Zl

waves JU .éc-f;,y 4 DA—‘V/_‘:{/D

é

S 2

Locate with 7'X"" in section Delow Sketch Map: 4 WELL DEPTH: (compieted) Date of Completion
T T T -
T LT n 2-/2-26

__JI. _ _:._ _:_ —_ 5 @ Cable tgol D Rotary D Driven EI Duy
| | 1 D Hollow rod D Jetted D Bored ]

wl —_ —_ e dE - B , R
—: JI- : }/ {4 ")E L L 6 USE-Uomesnc [ »ustic suppiy [ imdusiry

| ] H Dlrrigation D Air Conditioning D Commaercial

[ o e e e T= 4 § M1
| ) t Qrestwen [

X1 | 1 l 7 CASING: Threadedde] Welded [ | | Height: Above S

5 ram.
L—! MILE s iSurface P
THICKKESS | DEPTH TG ﬁ . : /
2 EQORMATION oF BOTTOM OF in. to i&ﬂ. Depth | Weight __gﬁlbs./f:.
STRATUM | STRATUM in. to ft. Depth | Drive Shoe? YesdNo [ ]
:‘, : 8 SCREEN: B
' D/
g‘ 9 Tv:m:&ﬁ:)_@gk Dia.: &
S r\! ﬁ ; Slot/ Gowee= s 2 Length
' Q 7 g é Set betwaenwy . am:t)

Fuinos: 2> ¢/'& K%

L

D &

g STA}C WATER LEVEL
[»)

ft. below land surface

10 PUMPING LEVEL befow |and surface
g -y 3
— C)/ f1. after ™. hrs. pumping /o g.p.m.

ft. after ___ hrs, pumping g.p.mm.

11 WATER QUALITY in Parts Per Million:

Iron (Fe) Chiorides (1)

Hardness Other

T2 WELL READ COMPLETION: [ |n Approved Pit

[ij Pittegs Adapter  [[] 12'" Ahove Grade

i3 Well Grouted? m Yes D No

D Neat Cement men‘tonila [:l

Depth: From ft. 1o ft,

14 ne arest Source of possible contammauon

/-J//r_

feet Direction

Well disinfected upon completion é'ves [ we

Type

USE A 2ND SHEET IF NEEDED

15 Pump: E Mot instatled
“fb(_'_,
Manufacturer’s Name

Length of Drop Pipe_<{ / ft. capacity < G.P.M.

Tvype: Submersible

D Jet a Reciprocating '

Model Number(:’m PO et { H%S \mns ")Q <

16 Remarks, elevation, source of data, etc.

Ay

RESETH PN
o ey <
L ) m432
Eriviion o 4/1
DZPTH TG RoCK i
e

17 WATER WELL CDNTHACTOR'S . TIFlCATION
his we dri}leb unqc}er my/lugfsdiction and this reDn?ﬁ is true
10 the bes, {"v kpbyiedge p— =k
K Y O el Y
REGIf:TERED B)Ismzes NAME g M—M REGISTRATION NO.
Address AJ //
Signed M Da[e}V &’L 74

Dé7d 100M (Rev. 12-6B}

,‘y”oﬁ IED BEPRESENTATIVE

GEOLOGICAL SURVEY COPY



GEOLOGICAL SURVEY SAMPLE No.,

/V e ZE

7

— -

197¢

LOCATION OF WELL

1 [
29-21 N
WATER WELL RECORD

B

il

_

MICHIGAN DEPARTMEN

T

CU |nl\

aﬁ/tdlfz r-/i..

[Distance And Direction from Road Inler

o1/ 77 Eaf /WM
pi b 77l S /<l

Street address B City of Woll Location

A
uSah-rL; Ay{’t}

ACT 294 P4 1365 OF
| PUBLIC HEALTH
'Tg-wnshlu MName Fraction Section Number [Town HNumber R.angi: Numibur
. Al e Bu) el Lg / NE. e A
ctions 3 DWNER OF WELL: — 4 ’
Freo  Comgbod
Address 25 35_
fE Iy

Well dis:nfected upon comoieuonEYes D No

Locate with "X section beiow Sketgh Map: 4 WELL DEPTH: tcompletedl Doid of Completion
T T i
| | 1 72 n B~ 4o -7
- — -Il — _:_ ._1|.... - 5 Cable tool D Rotary D Driven m Dug
| | | 1 D Holiow rod D Jetted [:] Bared D
E
Y- —ll_ - ‘:‘ - —:- - T -~ 6 USE:¥ (Donestic ] Public Suppiv [ indusury
' | | — Dlrrigahon D Air Conditicning D Commergial
x———!——--r--—l——- M, ’_- 4 DT D
. [ | P4 Jp/-: - est wWell
! ) | 7EAS|NG Threaged [ Wa'dedE] Height: Above’/Below
= ram,
L--—--—1 MILE Surface _________ f1,
THICKNESS | DEPTH TO ﬁ o 'y B
2 FORMATION oF B0TTOM OF mn, to Zéh. Depih | Weright _£ £ _I1bs.’f1,
STRATUM STRATUM In. to f1. Deptn { Drive Shoe? vesg No D
B SCREEN:
- -
it nt 3P ¢ )ﬂ \/ /6 Ll Tyvoe: %ﬂiéé.ﬂ__ Dia.: vd
Sio1iGawse <3 S0 T iengih AJ- v
Bt Sa~d w alr - - Set bewween & B f.and _ 2.t
4
Fittings: /Ik.” -”’P
/4//9/tei At S 3y /sf—/ﬁc,éc—L
U/ 9 STATIC WATER LEVEL
. el el
zaaks o€ gped s Aond gals 3L\ £ | 237 6 beow i s
I/ 10 PUMPING LEVEL beiow land surface
2z Z
f_/(_,f/?;/ P, SO -2 f. afier “hrs, pumming _eex O 9.0.m
fr. after __ his. pumning Q..M
11 WATER QUALITY :n Parts Per M:llisn:
|
jran (Fel Chilorides 1 i
Hardness Cther
12 WELL HEAD COMPLETION: D In Approved Sir
m #itless Adapter @ t2*" Above Grade
13 went G\outed? Dves E No
D Neat Cement DBemomte B
Depth: From f1. to i,
14 Nearest Source of possitle contamination
feet Direction Tvpe

T PUMP: Ej Not instailed
—

Marnufacturer’s Name

;
Model Numbar P é’ Volts

R~ g
tength of Drop Plp&éih‘ CaDaCitvéiG-P.M.

Tvpe: ,{" Submersible

D Jet

[] Recisrocating

USE A 2ZND SMEET IF NEEDED

o

220"

16 Remarks, elevation, source of data. etc.

~ g7

L IiEM 0, Cl«/ 405
P
LLEATILE
T T TN
D&7d 1004 Rev. 12-6B)

GEOLOGICAL

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilied under my jurisgiction and this report 1% True
1 the nest of my knowiedge and belief. .
T L

AAE

L

s T fe o <
REGIS

REGISTEREZ BUSINEES NAME

/;/‘
Address Z / 4

ATIDN NO.

Signed é fg —4——-—% Datu, J

:E:k SENTATIV

SURVEY CQOPY



3£0! OGICAL SURTEY SAMPLE No. [ _ . T I , .

I
|/
- WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 PA 1965 OF
1 LOCATION OF WELL | PUBLIC HEALTH
ooty — Townshie Name l;ractlon |Section Number |Tow' Numoer Range Numoer
A KL AND Lot o AS £ _We s | 29 J o N 7 Eiper
Distance And Direction from Road lmers%]ions 3 OWNER OF WELL: T _
S ConrwiE R OF 1o MILE ReAs CRo <8 OFé‘é’/?/fCl e
B GRS WweL D RoAp Addressﬁ_{/THL:'/‘P/')M M ¢
Street address & City of Wetl Location L€0 LT A At o A/ AMIEN _/éﬂ[/
Locate with "X © in section below Sketch Map! 4 WELL DEPTH: (complete® Date of Comgletion
7 T
Lo x 7€ . h 7L - /1978
|

1
|
L S I ._:_ p— 5 g] Cable 100l D Rotary D Driven E} Dug
| D Hollow rod D Jetted D Bored D
L T ...:_.__L U Sy E—r ) 6 usE: DDomestic /ZJ Public Supply [ (ngustry

D!rrigation D Air Conditioning D Commercial

!
oo —— = —-[.—-—.- PR
I -f‘ : [TTest well
| 4 | 1 7 E_ASWGi ThreadedE WeldedD “Height: Above/Below
jam.
! 1 MISLE J ISurface ! 2 o,
THICKNESS | DEPTH TO . Weight ibs./
2 FORMATION 0| orou e | Eineto ZZmDepn |weigh _fL st
STRATUM STRATUM in. to tt, Depth | Drive Shope? YESE NOo D

, BSCREEN: ¢ rwsmir$S STEELL
CL A SANMDL cpotlaisrm £ o2 /2" Tyl A Sa N Dia o !
/ Jd /4 -

S
Slot/leayze L5 Length 5
527 Sand 4 CRBpEl A N 3 Setberween 7 2 floand _Z A 1,
. Firttings:
o f, o
Vi g;g w i TH R A VE L 3% /T nrsppei 4 JoNNGa SE8
9 STATIC WATER LEVEL
J.f;_‘{? A iy i 7 £ _ #t. below tand surface
5’ C/ o 70 PUMPING LEVEL below tand surface

sl AL HY E B L ) aa St after L hrs. pumping A o.om.
/

DR AU Lo n £ 2

7 g ft. afrer hrs, pemeing g.p.m.

" 171 WATER QUALITY n Parts Par Million:

e
\‘
10
o
oy
1
It
™
N
A
e}

Iron [fe! Chlorides (C1)

Hardness Qther
12 WELL HEAD COMPLETION: [ 1 apnrovad Pit

[] ritiess Adapter [ ] 12" Above Grade
13 el Grouted? Dvesﬂ No

D Neat Cemant DBenmmte D

Depth: From f1. 1o 1.
14 Nearest Source of possible contamination

/é-a fee o P T K Directiof 72 & [~ /& L 2 Type |
Wetl disinfected upon complel:onﬂves D No
1 FuMP 9 wot instatied i

Manufacturer’s Narme

Madel Number HP Voits

Length of Drop Pipe ft. cepacity G.P.M.
Type: D Submersible
] ver 7] Reciprocating

JMSE 4 ZND SHEET IF NEEDED

18 Remarks. elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was driiled undet my junisdiction and this report 15 True

ADDED InFy By URILLER, 1TEM O /p the t of my knowledge and belief.
-

- -~

"CIRRECTED gr L et s &
“*Aooition gr{ © 935

ELEVATION

06t 10 ok 918

Ba7d 1008 {Rev. 12-681

(el *fal NaYal Falf N CHIDAWTY moaanv



GEQLOGIC AL SURVEY SAMPLE No.

s

29-23

]

L]

WATER WELL RECORD

MICHIGAN DEPARTMENT
JUN 2 81978 ACT 234  PA 1965 OF
1 LOCATION OF WELL | PUBLIC HEALTH
County C ),ﬂ- {Ltdn{/& Township Name Fraction Section Number Townm/ﬁvber Range dturpoer
fr—— L 70K/ v u g
Distance And Lirection trom Road intersections 3 OWNER OﬁLL =
D202 3 Vaierie Dipul Je£AES
Address &9 yéa 0”/,7/:": /Z

Streetl address & City of Well Lecation

Do TH LM

SOUTEH L Vor

{ocaie with X7 in section below

Skewch Map:

4 WELL DEPTH: (completed)

Date of Cormpletion

CLAY

=

SAVP

2'3 Set between 3; ft. and

Type: MZ é—_ﬁ g%ﬁ S-S)l 2.1
Siot/ Gawre 4

N
R S5 §-/57-7F
..._._!.__:_ ...:__. 5 ECable tool D Rotary D Driven D Dug
| | | D Hollow rod D Jerted D Bored D
Y- _ll-— ‘t‘ - ":‘“_ ~& & usk: [Roomestic [ Public Susply ] industry
i ] 4 Le"-o Dtrrigation D Air Conditioning D Commercial
_—V s DTest Well L—_l
1 i : _l_ 7 giAa?'r'v!“G: Threaded@ WeldedD i Height; Above/BETEW®
e THICKNESS | DEPTH T0 _f{ _‘S_Z | Surteee /Z "
in, to 1, Depth Weight ins. /1,
2 FORMATION STRC.)AFTUM ag;;i;‘vw in, to __ ft, Depth ! Drive Shoe? Yes& No
B SCREEN:

S

Fittings:

a4

frceer v/l uc

S, BIAVUEL, LAY MIX

2 ,/

S-JC L—

9 STATIC WATER LEVEL

I/

P ft. beiow iand surface

3

/7

27
&

L2 orroril OUT

(35 ft, after_fghrs. pump

ft. after

hrs. pumping

10 PUMPING LEVEL below land surface

ing é g.p.m.

11 WATER QUALITY in Ports Ber sl

Iron {Fe) Chlorides

Hardness Other

(C

T2 WELL HEAD COMPLETION:

Fittess Adapier

™ s o
LJ in Approvea Fit

]2

Above Grade

13 well Grouted? mYes D No
D Neat Cemant mBentontte

Depth: From ft. to

4

fi.

feet Directio

14 Nearest Source of possible contany

tion

7 s AL

Tyoe

Well disinfected upon completion

[EYES [we

15 PUMP: ot in

Manufacturer’s

sialied

me (il
YD 557

Modge! Number
Length of Drop Pipe

Type: [A Submersibia

[ get

W

-

[
1 ,
USE & ZND SHEET lf;‘NﬁpED

T ’r"c/ft. capaci

olts Q a()

G.P.M,

HP

Z%

[ Reciprocating

16 Remarks, elevation, source ofidata, etc.

17 WATER WELL CONTRACTOR'S CERTIFICAT

G/l o A AIX )

This well was drilled under my |ur=sd1ct|or\ and this report 18 true
1o the ,sr of mv kncw\.lgfd'ge and bl

L o

1ON:

INESS NAME

REGISTERED
Acdress Jéf/ cf{(,

/y REGH‘-MAT ON NO.
Lot

Signed

éf'éﬁ/fﬁé« é UL e

—

5

«
)

7

AODED INFU 5Y DRILLER. ITEM NG, . 7 e

CORRECTEW BY TS i -

*EADBITIIG BY ~ a7

ELEVATION Ci il

GEFTR TG ROCK s .
D67d 100N {Rev. 12-68]

AUTHORIZED REPRESENTATIVE

GEQLOGICAL S .“‘\""t’ CoRY




GEDLOGICAL SURVEY SAMPLE No, [ ; ‘/-/57-1'[/ , E"l L
/r: - L

iam.

: / Eswface . fe.
THICKNESS | DEPTH TOD é in. 1o & _#1, Depth i .

IR BN Fo T
- [ Y
o 977 WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 294 PA 1965 OF .
! __LOCATION OF WELL | PUBLIC HEALTH
County Township Name FEracuon R Section Wber Town Number Range_Number
i ~ s S S - R . .
‘f./.A e A L /el e
Distance Ard Direction from Road thtersections 3 OWNER OF WELL: 7 /:/ ¥
. - R
. — 7 '
Ay Thas 57
/ < ':,_f"r ~ . Address ' 43 7 . R,r
- ,' P Vi {/ \ /0
Straet address -& Cityof Wall Location \\ S, {_‘ ‘1’ 0
Locale with "X in"s&ctjon below Sketch Map: 4 WELL DEPTH;- (completed) Date of Cornn!eunn |-~
T ¥ 1 /L/z FC f
f 1 | - .t c",(( i
- _._} — _:— —:— — 5 E”Cable ot D Rotary B Driven D Dug
| | | D Hollow rod D Jetted D Bored D
Y- _t""_ ‘t’ - —':'—‘ 6 USE: [ABomestic [ Public Supply 7 inaustry
b | | [(Cireigation  [] atr conditioning [ commercial
;-—--—t—n — — —-I-- — .
) T | - v DTest Wel! D :
i L | /?‘4//1514 7 CASING: Threadecg WeldedD ; Height: Above/Below

L‘——'—! Mlsle o——

Weight Ibs./ft.
2 FORMATION . oF 8DTTOM OF I
_ STRATUM | STRATUM in. to ft. Depth | Drive Shoe? vesT Ine [
8 SCREEN: -
S o, N/ 1% 7 < 'S o
4 —r Type: Dia.:
=

Elr—3- 4/ YS |5F| e 2D
(f o e | | 5 g\ L frl

9 STATIC WATER LEVEL

)

: / d ft. belsw tand surfzce
E 10 PU? EVEL below tand surface —_

)
: f1. after”__ hrs. pumptAg e g.p.m.
tt. after hrs, pumping g.p.m.
171 WATER QUALITY in Parts Per Million:

tron {Fe} Chlorides (1)

Hardness Other
12 WELL HEAD COMPLETION: D In Arpraves Pit
E’Pitiess Adapter & 12" Above Grade
13 well Groutedy D Yes D No

D Neat Cemant DBemonita D

Depth: From ft. to
14 Nearest Source of possible comar;n}a;m 7——-/4/
foet Direction Tvpe

well disinfected upon completion BYES D No
15 pumP: M rgﬂ‘i?mf(énec - P 44 !
<« (;Q
Akt ST . S TR Manufacturer's Name \-/ a
*LuRatlTZL o Model Number /j C" Hp};“; vaolls (; :’«‘j
PRANTITISL BY Length of Drop Pipe --*Ei ft. capacity
——r i
ELEVATION . . Tvpe: S; Submersibie
DEPTH TO BOCK ‘ [ asr [] Reciprocating

USE A 2ND SHEET IF NEEDED '

16 Remarks, slevation, source of data,.étc. ' ' 71 " 273 H 417, WATER WELL CONTRACTOR'S CERTIFICATION:

,M_;:‘@ This well was drilled under my jurisdiction and this report :s true
e s -~ ’ . 1f‘"i"‘ 10 the }5§s;'1rof mv knowledge and balief. // 7
. /

NI L 4 ,{/—cuzg,:?gﬁ-f
e REGISTERED B. ESS NAME REGISTRATION NO.
?J-}- ) . . , /r uyy’, ‘?/1 1
Gar T T L {haress /8 ST/ / m’ s I L n(_.“/
f,,M / A,f, //7
e . _ . _Signed u ot L/../ Tk Date ) '{[
D&7d 100M (Rev. 12-68) j AUTHOR{ZED REPRESENTATIVE

GEOLOGICAL SURVEY COPY o



GEDLDG\C;&TL SURVEY SAMPLE No.

g%

Lyc - & 1976

1 LOCATION OF WELL

WATER WELL RECORD

ACT 294

zo

Teal

il

L |

MICHIGAN DEPARTMENT

965 OF
PUBLIC HEALTH

Coningy

%ﬂjﬁ%wﬁ/

Distani i And Direction from R

Tsp EeF A

Erapng
W,

2 n/(/éa'a ﬂ“fn

Section Numbinr | Towr Nomber Range Number

— NE | T e

3 OWNER OF W_EL% Z 2 %:’ 7/ .

Foo | So F S0 Frle AA eSS FGLE el
Street address-& Cirty of Welt Location T et o
""L—Df"ﬁi_:v.vl_‘_'f"TrTﬁim“O” helow Sketch Map: 4 WELL DEPTH: (completed) Date of Completion
T _ GO | O =75
L — _[ —_ ..:__ ._:_ — VX ) 7)‘_'/'& 5 X cavie 100! D Rotary D Driven [ ow
' I t D Hollow rod D Jetted D Bored D :
i 'Jl"'_ 'i‘ - —:— -9 E—r 6 USEL pdpomestic ] Public Subply T industry
| ! l , 3 %alion D Air Canditioning D Commerc:at
N & [Jrestweu [
1 | | _L 7 CASING: Threaded [X] welded | | lHe-ght Above Severer
L-——r MISLE -———l @ Dlam, : Surface / #1.
5 FORMATION TH‘C:FNESS E%ET:'TO":ATSF ¢/ln to —ftt. Depih ;Waight i Ibs.” f1.
STRATUM STRATUM e in. 10 —__ tt, Depth j Dsive Shoe? Yes,z] NO D
/ 3 4 j s |B sCREEN: 5 o
5 ! [ ! Slolfeme-_,,{ﬁ'— ngth L7
,é%sé @&7 Sat batween&h and g
/Mz‘/ ; 4/! /; / Fittings: o5 //i /W /A?‘boé&z/
/ ) ; ' 19 STATIC WATER LEVEL
"'5// é&" ; 7 ;ﬁ A—? | H. below (ang surface
”, » |10 PUMPING LEVEL beiow land surface
; _,%f/j--t—; '&L—J gﬂ&b“"‘f‘/ ‘j é/” ft. after _*_ frs. pumping éa DM
! :
| é; // ' 5’7 fr. after hrs. pumpin m
/{M // P L, 2111 WATER QUALITY in ;—ay—ts PerDMHTno:?: =
——j;/é;,-,,& 444&7 P RN G = 5« Iron (Fe) Chioriges (C1)
’
42/‘/#/‘.’}6 M‘/& )&‘"—{ é &’0 Hardness QOther
2 WELL HEAD COMPLETION: [ n acoreved Pit
E Pitless Adapter & 12" Above Grade
13 Well Groutea? [:]Yes No
D Neat Cemant Dsemomte {]
Denth:  From fi. 10 it.
14 Nearest Scurce of pessible contaminazion —_
/;7'0 feet ’é- Direction % Type
Well disinfected upon completion E Yes D Ne
15 Pume: [ wot instalied !
Manufacturer’s r‘\f_._?me - —
! Model Number S22 7 : HFFE vons 2 2 &
tengih of Drop Fipe 45" . capacity/ G.P.M.

Type: JX| Submessible

] ver

G Reciprocaling -

UEE A ZHD SHEET IF NEEDED

{16 Remarks, eievation, source of data, etc.

A0NED anfy BY pR
"CORRECTEN By /j
*ADDITIGH svf/

ELEVATION

DEPTH TD ROCK

TEM Pty
P R,
Cw 597

Be7d TOOM (R, 12-68)

Fl ol o B B W B )

17 WATER,WELL CONTRACTOR'S CERTIFICATION:

Thi

t e&b(e/stof.

H was nd-;yl a unoer my Jurisdiction and 1his regort 15 true

O A8 R I OF

REG@'EPED BUSINES

Address

Siane

IR TR T

;2‘()2/4/} nEc»:Jagrf:ﬁ’(

ey

o s e i

AUTHCRIJED REPRESELTATIVE

— -



GEDLOGIC AL SURVEY SAMPLE No. - s
A7 U
‘ ' ; WATER WELL RECORD MICHIGAN DEPARTMENT
< ACT 294 PA 1865 OF
1 tOCATICN OF WELL I PUBLIC HEALTH
Townsrup Name Fraction Section Number [Town Number Range Number

CDI:I’I‘FV .

w  u | AL C ew.

Y

/ N/&

Djrance Aand Dlref}mvj:;ln:%w g
Street address.& City of well Locaiiwéﬂ»\

3 OWNER ﬁ WELL:

Address

%71«.

CGray /7

=]

Locate withN"x" h section Delow Skewb:h Map: 4 WELL DEPTH: (completed) Date of Completion
T T |
Lo 570 §-I7FO0
L. ,.....% — ...:_._ _:_ — 5 E Cable 100l D Rotary D Driven D Cug
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11 WATES QUALITY in Parts Per Millicn;

Iron (Fe} Chlorides (C1}

Hardness Other

12 WELL HEAD COMPLETION: [ |a Approves Pit

R Pittess Adapter [ ] 12°* Above Grade

13 well Gruuted?&ves D No

D Neat Cement mBentonila D

Depth: From tt. to 1.
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REGISTRATION NO.

r

Gl B .. 51 5-FO

AUTHORIZED REPRESENRTATIVE

CEOLOGICAL SURVEY COPY
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Hardness QOther
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Pitless Adapter 12" Above Grade
]’ ) 1
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G Neat Cemant D Bentonite D
Depth: From ft. to .
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16 Remarks, elevation, source of data, etc. ) 17 WATER WELL CONTRACTOR'S CERTIFICATION:
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Signed / — - Date = = = "'/ 4

AUTHORIZED REPRESERTATIVE

GEOLOGICAL SURVEY COPY
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i | : [ﬁoyé @. Hotlow rod [} Jerrea ] sored O
3
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o z — [
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» = ADDITION BY o pam to thg best o v,kncwlctdge ad e ,\‘ 7 -
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Y e FT L ae

B T . e
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LAYNE-NORTHEEN COwmPANY

Incorporaled

MISHAWAKA, INDIANA
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Sand 1 i 7
Gravel, 1A 2 o
Tiua gondy cloy 3 Fiw 173
Eaft rroy cluy 73 2l 1L
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